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PREFACE. 


The  contents  of  the  present  volume  of  The  American  Ephemeris  are,  in 
general,  similar  to  those  of  the  volume  for  the  preceding  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Oreenwich,  gives  the  positions  of 
the  major  planets,  and  other  fundamental  astronomical  data  for  equidistant 
intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  convenience 
of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 


SIMON   NEWCOMB, 

Profe9$or  U,  S,  Aovy,  SuperiniendafL 


WAiaincToir,  JM^uary^  1883. 
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FOB  1883  (FnsT  smnoir). 


doi, 
aoi, 

380, 
465, 


9^  Semi^ameCer  at  noon, 

ff  AndramedBy  Oeelinatioii, 

C  GenuDomiiiy  Right  Aaceosioii, 
Annml  ▼ariatioD  in  Right  Aaceoaioii, 

f  Hjrdne,  Declinafian, 

SAntj  Dedinatioii, 

74  Cjrgni,  Add.  Var.  R.  A^ 

S  Scalpfeoria,  Declination, 

Dec^  R.  A.  of  Centre, 


/or  lyiya 

•*  +35» 
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•*  17''.76 

•*  65** 
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rtadWianj^ 
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West  Elongation  • 


474, 

498, 


line  tiiree, 
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line  ten, 

line  elefen. 
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Ephemerisfor  1884  {Firtt  Edition). 


Plage  293,  a  Andromeds,  DeclinatxHi, 

294,  o  Arieda,  Ann.  Var.  R.  A., 

295,  C  Geminonim,  Right  Ascension, 
Annual  variation  in  Right  Ascension, 

297,  ^  Hydrae,  Declinatioii, 

315,  a  Gaanopee,  Dec.  34i2,  Declination, 

339,  ^Booda,  Dec.  34.8,  R.  A., 
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for  +35° 
+3-.3057 
14-.108 
+  a6527 
37".64 
88".9 
1I-.24 


rtad  +36° 

"  +3-.3036 

«  13-.747 

**  +3ii627 
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Ephemeris  for  1885  {First  Edition), 

Page  249,    last  line  in  last  column,  for  8  30.7  rtad  8  30.8 

325,    22  Camelop.  (H.),  R.  A.  opposite  Oct.  5.7,  «    .74  ««    .76 

Delete  -  .07  opposite  Dec  34.5  and  move  column  from  Oct  5.7,  inclusive,  down  one  line. 
375,    fifth  column,  for  o^  Cygni  read  31  Cygni 

408—409,    Declination  of  Neptune  from  Sept  1  to  Dec^  32,  both  included,  to  be  increased  one 

degree. 
417,    Third  column,  second  line,  remove  E  to  third  line. 
453,    IKagram  of  Jupiter's  Satellites,  reverse  direction  of  arrows. 
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Page  253,  Eclipse  Charts,  first  line, 
261,  Twenty-thuid  line, 


/or  August  8—9    rtad  August  26—9. 
«    21«>5»57».4        «    2P6»55".0^ 
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CHRONOLOGICAL  ERAS  AND  CYCLBS. 


OHRONOLOQIOAL  ERIA 

TBAB    18e6«    WHICH    0OKPBI8B8    THE    LATTBS    PABT    OF     THB    llChn    AKD    THB 
OF     TBI    lllTH    TEAR    OF     THB    INDBFBNDBNOB    OF 


IIHVIIM 


THB    ITHITBD    fTATBS    OF     AMBBI04, 


OOBBBBFOlfDS    TO — 


The  year  6509  of  the  Julian  Period ; 

**         79M-85  of  the  ByzantiDe  era,  the  year  7395  commeDctng  on  Septembar  laC; 

**         5616-47  of  the  Jewish  era,  the  year  5647  commencing  on  Septembar  80ch,  or,  mora 

exactly,  at  xunset  on  September  39th; 
**         963D  since  the  foundation  of  Rome,  accordin^r  to  Varro; 

**         5M33  since  the  beginning  of  the  era  of  NAROitASSAR,  which    has   been    assigned   to 
Wednesday,  the  26th  of  February  of  the  d967th  year  of  the    Julian   Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747th ;  and,  in  the  notation 
'of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
**         9009  of  the  Olympiads,  or  the  &*econd  year  of  the  666th  Olympiad  conmienciog  in  July, 
1886,  if  we  6x  the  era  of  the  Olympiads  at  7751  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
**         9196  of  the  Grecian  era,  or  the  era  of  the  Seleueids ; 
^         1609  of  the  era  of  DiocLXTiAit. 

**         9546  of  the  Japanese  era  and  to  the  19th  year  of  the  period  entitled  ^Me^L** 
TIm  year  1394  of  the  Mohanomedan  era,  or  the  era  of  the  Hegira,  begins  on  the  9Dlh  day  of 
Septembar,  1886. 

The  first  day  of  January  of  the  year  1886  is  the  9,409,908th  day  since  the  oommaiioemaiit  of  the 
Julian  Period. 
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GREENWICH  MEAN  TIME. 
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5  57  25.55 

9.6136 

18  2tJ    9.3 

0.856 

19 

8    4  2,5.26 

9.6341 

16  .30  28.5 

5.606 

20 

6    0    2.46 

9.6166 

18  26  56.7 

0.733 

20 

8    7    3.24 

9.6319 

16  24  48.4 

5.730 

21 

6    2  39.54 

9.6195 

18  27  36.1 

0.589 

21 

8    9  41.09 

9.6397 

16  19    0.9 

5.859 

22 

6    5  1&80 

9a»94 

18  28    7.4 

0.455 

22 

8  12  18.80 

2.6973  ! 

16  13    6.1 

5.973 

23 

6    7  54.23 

941959 

N.18  28  30.7 

0.391 

23 

8  14  56.36 

9.6347 

N.16    7    4.1 

6U)93 

MC 

)NDA1 

I  18. 

WEDNESD 

AY  20. 

0 

6  10  31.83 

9.6979 

N.18  28  45.9 

0.185 

0 

8  17  3:^76 

9.6990 

N.16    0  .54i) 

6.9J3 

1 

6  13    9.58 

9.6304 

18  28  .52.9 

+  0.049 

1 

8  20  11.00 

9.6193 

15  54  38.5 

6Ufii9 

2 

6  15  47.48 

9.6399 

18  28  51.8 

-0.086 

2 

8  22  48.08 

2.6165 

15  48  15.0 

6.450 

3 

6  18  25.53 

9.6359 

18  28  42.6 

0J393 

3 

8  25  24.1)8 

2.6135 

15  41  44.5 

6Ji66 

4 

6  21     3.71 

9.6374 

18  28  2.5.2 

0.359 

4 

8  28     1.70 

2.6106 

15  .35    7.1 

6.681 

5 

6  23  42.02 

9.6395 

18  27  59.5 

0.496 

5 

8  30  38.25 

9.6076 

15  28  22.8 

6.795 

6 

6  2(>  20.45 

9.6415 

18  27  25.6 

0.633 

6 

8  :w  n.(>2 

2.6046 

15  21  31.7 

6.908 

7 

6  28  59.00 

9.6434 

18  26  43.5 

0.771 

7 

8  35  50.80 

2.6013 

15  14  33.8  1 

7.090 

8 

6  31  37.66 

9.6453 

18  25  ,53.1 

0.909 

8 

8  :}8  2().78 

9.5980 

15    7  2JU 

7.130 

9 

6  34  16.42 

9.6468 

18  24  54.4 

1.047 

9 

8  41     2.,5() 

2.5947 

15    0  18.2 

7.940 

10 

6  36  55.28 

9.6483 

18  23  47.5 

1.184 

10 

8  43  38.14 

2.5913 

14  53    0.5 

7.348 

11 

6  :»  34.22 

9.6497 

18  22  32.3 

1.393 

11 

8  46  13.51 

2.5878 

14  45  36.4 

7.454 

12 

6  42  13.24 

9.6510 

18  21     8.8 

1.461 

12 

8  48  48.(18 

2.5843 

14  38    6.0 

7.559 

13 

6  44  52.34 

9.6593 

18  19  37.0 

1.599 

13 

8  51  2:^.6:} 

9.5807 

14  30  29.3 

7.663 

14 

6  47  31.50 

9.6539 

18  17  56.9 

1.737 

14 

8  53  .58.3() 

2.5770 

14  22  46.4 

7.767 

15 

6  50  10.72 

9.6549 

18  16    8.5 

1.876 

15 

8  ,56  3>.87 

2.5732 

14  14  57.3  1 

7.868 

16 

6  .52  50.00 

9.6iV>l 

18  14  11.6 

9.014 

16 

8  ,59    7.15 

2.5694 

14    7    2.2  1 

7.968 

17 

()  55  29.:« 

9.6558 

18  12    6.8 

9.159 

17 

9     1  41.20 

2.5656 

13  59     1.1 

8.067 

18 

6  58    8.70 

9.6564 

18    9  53.6 

9.989 

18 

9    4  i5.o:j 

2.5618 

13  50  .54.2 

•     8.163 

19 

7    0  48.10 

9.6568 

18    7  32.1 

9.4&7 

19 

9    ()  48.62 

2.5578 

13  42  41.5 

8.959    ' 

20 

7    3  27.52 

9.6579 

18    5    2.3 

9.565 

20 

9    9  21.97 

9JV538 

13  34  23.1 

8.354    1 

21 

7    6    6M 

9.6574 

18    2  24.3 

9.709 

21 

9  11  ,5,5.08 

9J.498 

13  25  5.0.0 

8.447 

22 

7    8  46.41 

9.6576 

17  59  36.0 

9.840 

22 

9  14  27.95 

2.54:>8 

13  17  29.4 

8.539 

23 

7  11  25.67 

,      9.6576 

17  56  43.5 

j       9.977 

23 

9  17     0..57 

9Jh1I7 

13    8  54.3 

8.699 

24 

7  14    5.:32 

9.6574 

.N.17  53  40.8 

1       3.113 

24 

9  19  32.95 

9.5375 

N.13    0  13.9 

8.718 

-  —  ■  — — 

—      —       — 

-._  _-     _  .  _  .      — 

~ 
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OBEBNWICH  MEAN  TIHB. 


LUNAB  DISTAMCXB. 


NMioMidDIrM 

of  OI^MC 

sUoa 

Midnight. 

P.L. 

of 

Dtff. 

XVk. 

P.L. 

of 

Dlir. 

XVlIPi. 

P.L. 
of 

Diir 

1 

xxib.  ! 

1 

1 

P.L. 

of 

Dlff 

O           *         f 

O           $        II 

1 

0          1        11 

O            /         *• 

1 

Refrulus 

W. 

96  18  57 

AMI 

97  51  15 

>     9M0 

99  23  23 

9016 

100  55  21 

9093 

Spica 

w. 

42  54    4 

9930 

44  25  45 

.  9t90 

45  57  18 

9949 

47  28  44 

9947 

Sun 

E. 

37  13  17 

3313 

a5  49  21 

33K 

'M  25  :« 

3335 

:«   2   7 

3346 

9 

Re|(uliiH 
Spica 

W. 

106  33    4 

S8ft5 

110    4  13 

9061 

111  :»  14 

9967 

113    6    8 

9973 

w. 

55    4  10 

9874 

56  34  55 

1     9000 

58    5  33 

9985 

59  3t;    5 

9989 

Suit 

E. 

26    7  5> 

3406 

24  45  45 

3499 

'Z\  %\  54 

3438 

22    2  21 

3456 

6 

Sun 

W. 

18  32  :)6 

3SM 

19  51   15 

1      3579 

21  10  14 

3567 

22  29  24  : 

3!i56 

a  Peiraiii 

E. 

48  31  57 

3575 

47  12  55 

3600 

45  .54  21 

3609 

44  ;I6  18 

3860 

a  Arietit* 

E. 

90  3:J    9 

3109 

8!»    6  59 

3900 

67  40  50 

3908 

84>  14  4:) 

3903 

7 

&VS 

W. 

2!>    7  25 

3595 

;w  27  21 

3981 

31  47  22 

3516 

;«    7  28  ! 

3511 

a  Pei^Bfli 

E. 

38  15  21 

;      3865 

37     1  26 

3091 

:i5  48  28 

30M 

.34  m  :i3 

4055 

aArH*tiH 

E. 

79    4  30 

3900 

77  :W  32 

3910 

76  12  35 

3911 

74  46  :ei  i 

3919 

8 

Sun 

W. 

3!)  49  14 

3400 

41     9  49 

3485 

42  .10  30 

3480 

43  51   16 

3475 

a  Arietw 

E. 

67  37  15 

3916 

6(i  11  25 

3917 

64  45  .36 

3916 

6:)  19  48 

3990 

AldebaniD 

E. 

9!)  48  50 

3066 

98  19  59 

3064 

ii6  51     5 

3061 

1«5  22    8  • 

I 

3056 

9 

Sun 

W. 

50  36  .38 

3446 

51  58    2 

3439 

53  19  .34 

3439 

.54  41   14 

3495 

a  Arwtis 

E. 

5(>  11     8 

3985 

54  45  28 

3997 

.53  19  51 

3999 

51  54  16 

TBCM 

Aldebaran 

E. 

87  56  12 

i    3on6 

^  26  44 

3000 

84  57    9 

3085 

8:j  27  27 

9019 

10 

Sun 

W. 

61  31  47 

3383 

62  .St  2:i 

3373 

64  17  10 

3364 

(;5  40    8 

3359 

a  Arietis 

E. 

44  47  18 

3953 

43  22  12 

3960 

41  57  14  , 

3909 

40  :^i  2(; 

3980 

Aldebaniii 

E. 

75  56  «; 

9080 

74  26  22 

9075 

72  55  :« 

9966 

71  24  43; 

9967 

11 

Sofi 

W. 

72  :«  1 1 

3904 

74    2  2S» 

3289 

75  27     1 

3960 

76  51  49 

3955 

Vb5VI 

W. 

31  :«  5.3 

3101 

3:^     1     1 

3088 

34  29  25 

307.'. 

35  .58    5 

30«« 

a  Arietis 

E. 

33  32  22 

3370 

32    9  31 

3400 

30  47  14 

3436 

21»  25  rft* 

3480 

AMebaran 

E. 

m  47    2 

9905 

62  14  50 

9804 

60  42  23 

98n 

.W    9  41 

9860 

Satorn 

E. 

81)  10  17 

9800 

87  :J7  45 

987(1 

8t>    4  58 

9M6 

84  31  f^\ 

9eM 

19 

Sufi 

W. 

84    0     1 

3180 

85  2»;  ;m 

3165 

m  .5.3  ^% 

3140 

^  JO  'M\ 

3139 

Foiiuilbaiit 

\V. 

47    9  12 

3469 

48  :i0  11 

3493 

49  .52    2  ■ 

J379 

51    14  42 

333e> 

Vc.ius 

W. 

43  25  58 

99t6 

44  5t;  ;iO 

9960 

46  27  Z\ 

9951 

47  .58  .37 

9XH 

Aldeharaii 

E. 

51  22     1 

9809 

4!»  47  .36 

9788 

48  12  .52 

iTTTV 

4»i  37  48 

9756 

Saturn 

E. 

76  42  40 

97He 

75    7  57 

9771 

73  :i2  55 

9759 

71  .57  :« 

9744 

13 

8u!f 

W. 

95  41  44 

3043 

«»7  11     4 

3094 

9H  40  47 

3005 

UK)  \{\  .5.3 

99«« 

Fomalliaiit 

w. 

58  19  :k) 

3154 

5!)  4t»  34 

3191 

61    14   IH 

30«0 

tU  42  41 

30C»9 

Vcifoi 

w. 

55  40  21 

9lM4 

57  13  52 

9895 

.V  47  48 

9805 

tiO  22    '.» 

97  •« 

aPegasi 

w. 

43  27   12 

SHiSt 

44  52  1(> 

3904 

46  IH  l«i 

3159 

47  45  17 

3115 

Aldeborati 

E. 

38  37  hi 

9676 

.37     0    4 

9638 

:K  22  2!» 

9641 

'X\  44  .30 

9094 

Saturi* 

E. 

l«  55  :«» 

9665 

62  18  12 

9649 

60  40  2:) 

9639 

.5;»    2  11 

9615 

i  Pollux 

1 

E. 

82  .3i;  2.'> 

!n56 

81      1     0 

9741 

7!»  25  14 

9794 

77  49    «» 

9707 

H 

Sun 

W. 

107  47  29 

98M7 

ion  20    4 

-A67 

llO.Vi     5 

9^47 

112  26  .32 

9W7 

Fomalbaut 

W. 

70  13  42 

9917 

71  45  :fti 

anoi 

73  \t<    9 

3866 

74  51    12 

9840 

Vsifui 

W. 

68  20  23 

9fl(S5 

m  57  2:i 

9665 

71  34  .50 

9644 

73  12  45 

9691 

aPegaai 

W. 

55  12  41 

9094 

56  44  2!) 

9801 

58  16  5!) .. 

9859 

59  50  11 

96W 

\ 

1 

k 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES.                                                                  1 

• 

Kame  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

ll|h 

P.L. 

of 
Diff. 

VPi. 

P.L. 
of 

Diff. 

IX^ 

P.L. 

of 

Diit 

O          /         // 

O          /        // 

O          1         II 

O           1         It 

22 

Jupiter 

E. 

32  46  44 

9050 

30  54  28 

9069 

29    2  31 

9075 

27  10  54 

9088 

Spica 

E. 

48  55  27 

9083 

47    4    1 

9096 

45  12  56 

9111 

43  22  14 

9198 

Antares 

E. 

94  44  26 

9114 

92  53  48 

9196 

91    3  29 

9139 

89  13  30 

9153  • 

I 

23 

Saturn 

W. 

75  17    4 

9059 

77    634 

9075 

78  55  39 

9091 

80  44  20 

9906: 

Pollux 

W. 

56  39  11 

9978 

58  25  43 

9990 

60  11  57 

9309 

61  57  53 

9316  j 

Spica 

E. 

34  15  18 

9999 

32  27  23 

9943 

30  40    0 

9967 

28  53  12 

9292  J 

Ad  tares 

E. 

80    9    0 

naxt 

78  21  17 

2947 

76  34    0 

9965 

74  47    9 

9983! 

SUK 

e: 

135  24  44 

9497 

133  43  27 

9514 

132    2  33 

9530 

130  22    2 

9548 

24 

Saturn 

w. 

89  41  23 

9996 

91  27  29 

9313 

93  13    9 

9339 

94  58  22 

9350 

Pollux 

w. 

70  42  20 

9391 

72  26    7 

9408 

74    9  30 

9495 

75  52  29 

9441 

Regulus 

w. 

34    8  21 

9313 

35  54    2 

9330 

37  39  18 

9348 

39  24    8 

9985 

Aatares 

E. 

65  59  40 

9379 

64  15  a5 

9400 

62  32    0 

9490 

60  48  54 

2441 

Sun 

E. 

122    5  36 

9640 

120  27  35 

9658 

118  49  59 

9678 

117  12  49 

9698 

25 

Pollux 

W. 

84  21  18 

9530 

86     1  49 

9548 

87  41  55 

9566 

89  21  37 

2584 

Regulus 

W. 

48     1  55 

9455 

49  44  11 

9473 

51  26    2 

9491 

53    7  28 

9510 

Mars 

W. 

21     1  25 

9489 

22  42  53 

9509 

24  24    3 

9516 

26    4  54 

2530 

ADtare» 

E. 

52  21    3 

9553 

50  41    3 

9576 

49    1  35 

9599 

47  22  39 

90M 

Sun 

E. 

109  13  29 

9795 

107  38  54 

9815 

106    4  45 

9834 

104  31     1 

9863 

26 

Regulus 

W. 

61  28  25 

9596 

63    7  25 

9614 

64  46    1 

9631 

66  24  14 

9647 

Mars 

W. 

34  23  59 

9607 

36    2  45 

9699 

37  41  10 

9638 

39  19  14 

9059 

Jupiter 

W. 

23  49  41 

9587 

25  28  54 

9604 

27    7  44 

9690 

28  46  12 

9637 

Antares 

E. 

39  16  36 

9758 

37  41  13 

9787 

36    6  28 

9818 

34  32  24 

9858 

Sun 

E. 

96  48  31 

9948 

95  17  13 

9966 

93  46  18 

9985 

92  15  46 

9009 

27 

Regulus 

W. 

74  29  55 

9795 

76    6    1 

9741 

77  41  47 

2755 

79  17  14 

9789 

Mars 

W. 

47  24  33 

9795 

49    0  39 

9740 

50  36  26 

9753 

52  11  55 

9796 

Jupiter 

W. 

36  53    3 

9715 

38  29  23 

9730 

40    5  23 

9744 

41  41     5 

9756 

Spica 

W. 

21  25  46 

9843 

22  59  18 

9849 

24  32  51 

9845 

26    6  21 

9849 

Sun 

E. 

84  48  31 

3087 

83  20    6 

3104 

81  52    1 

3119 

80  24  15 

3135 

28 

Regulus 

W. 

B7    9  58 

9835 

88  43  40 

9848 

90  17    6 

9860 

91  50  16 

9871 

Mars 

W. 

60    5    7 

9898 

61  38  58 

9840 

63  12  34 

9859 

64  45  55 

9869 

Jupiter 

W. 

49  35    3 

9894 

51    9    0 

9835 

52  42  42 

9848 

54  16    8 

9869 

Spica 

W. 

33  51  58 

2885 

35  24  36 

9894 

36  57    3 

9901 

38  29  20 

9910 

Sun 

E. 

73    9  57 

3207 

71  43  56 

3220 

70  18  11 

3233 

68  52  41 

3947 

29 

Mars 

W. 

72  29  22 

2911 

74     1  27 

9920 

75  a3  21 

9928 

77    5    4 

9996 

Jupiter 

W. 

61  59  50 

9910 

63  31  56 

9920 

65    3  50 

2928 

66  35  33 

9937 

Spica 

W. 

46    8    3 

9959 

47  39  16 

2960 

49  10  19 

2968 

50  41  12 

9975 

Sun 

E. 

61  48  47 

3303 

60  24  39 

3313 

59    0  43 

3324 

57  36  59 

3338 

30 

Jupiter 

W. 

74  11  34 

9974 

75  42  19 

9981 

77  12  55 

2987 

78  43  24 

2993 

Spica 

W. 

58  13  24 

3009 

59  43  25 

3015 

61  13  19 

3(^1 

62  43    6 

3096 

Sun 

R. 

50  40  58 

3377 

49  18  15 

3384 

47  55  40 

3399 

46  33  14 

3398 

31 

Spica 

W. 

70  10  25 

3050 

71  39  36 

3054 

73    8  42 

3058 

74  37  43 

3069 

Antares 

W. 

25  46  58 

3365 

27    9  54 

3337 

28  33  23 

3313 

29  57  19 

399^ 
344S 

Sun 

E. 

39  42  55 

3430 

38  21    '2 

3435 

36  59  35 

3440 

35  38    4 

f 
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AT  GREENWICH  APPAfiENT  NOON. 


1 

3 


Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 


I 

5 


cl 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 


SUN.\2\ 

Mon.     22 
Tues.  1 23 

Wed.  1 24 


Thur. 

Frid. 

Sat 

SUN. 

Mod. 


25 
26 
27 
28 

29 


THE  SUN'S 


Apparent 
Bight  AaooiiaioD. 


b     m       s 

21  0  20.85 
21  4  24.82 
21  8  27.98 

21  12  30.33 
21  16  31.86 
21  20  32.57 

21  24  32.46 
21  28  31.53 
21  32  29.79 

21  36  27.24 
21  40  23.89 
21  44  19.76 

21  48  14.85 
21  52  9.18 
21  56  2.75 

21  59  55.59 

22  3  47.70 
22  7  39.11 

22  11  29.82 
22  15  19.87 
22  19    9.28 

22  22  58.05 
22  26  46.20 
22  30  33.76 

22  34  20.74 

22  38    7.17 

22  41  53.06 

22  45  38.43 

22  49  23.29 


Diff.  for 
1  Hoar. 


10.183 
10.149 
10.114 

10.080 
10.046 
10.012 

9.978 
9.944 
9.911 

9.878 
9.845 
9.812 

9.780 
9.748 
9.717 

9.687 
9.657 
9.628 

9.599 
9.572 
9.545 

9.519 
9.494 
9.470 

9.446 
9.423 
9.401 
9.380 

9.359 


Apparent 
l>«aiDaUoD. 

Dim  for 
1  Hoar. 

• 

S.  17     1  43'.8 
16  44  25.4 
16  26  49.4 

+42.89 
43.63 
44.36 

16    8  56.4 
15  50  46.7 
15  32  20.8 

+45.06 
45.74 
46.41 

15  13  39.1 
14  54  42.0 
14  35  29.9 

+47.06 
47.69 
48.31 

14  16     3.2 
13  56  22.5 
13  36  28.2 

+48.90 
49.48 
50.05 

13  16  20.5 
12  55  59.9 
12  35  26.8 

+50.60 
51.12 
51.63 

12  14  41.7 
11  53  45.0 
11  32  37.1 

+52.12 
52.59 
53.05 

11   11   18.3 
10  49  48.9 
10  28    9.5 

+53.50 
53.92 
54.33 

10    6  20.5 
9  44  22.2 
9  22  15.0 

+54.73 
55.12 
55.48 

8  59  59.3 
8  37  35.6 
8  15    4.2 
7  52  25.4 

+55.83 
56.15 
56.46 
56.76 

S.   7  29  39.7 

+57.03 

Semi- 
diMnetor. 


II 


6  15.94 

6  15.79 

6  15.63 

6  15.47 

6  15.31 

6  15.15 

6  14.98 

6  14.81 

6  14.63 

6  14.45 

6  14.27 

6  14.09 

6  13.90 

6  13.71 

6  13.51 

6  13.31 

6  13.10 

6  12.89 

6  12.67 

6  12.45 

6  12.23 

6  12.00 

6  11.77 

6  11.54 

6  11.30 

6  11.06 

6  10.81 

6  10.57 


16  10.32 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian, 


68.24 
68.13 
68.01 

67.90 
67.78 
67.67 

67.55 
67.44 
67.33 

67.22 
67.11 
67.00 

66.89 
66.78 
66.68 

66.57 
66.47 
66.37 

66.28 
66.18 
66.09 

66.00 
65.91 
65.82 

65.73 
65.65 
65.56 
65.48 

65.41 


Bqaattou  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


13  50.68 

13  58.09 

14  4.68 

14  10.45 
14  15.41 
14  19.55 

14  22.87 
14  25.38 
14  27.08 

14  27.98 
14  28.09 
14  27.41 

14  25.95 
14  23.73 
14  20.76 

14  17.04 
14  12.61 

14    7.48 

14  1.66 
13  55.17 
13  48.04 

13  40.29 
13  31.92 
13  22.95 

13  13.40 
13  3.31 
12  52.68 
12  41.52 

12  29.85 


Difi 
IH 


0. 
0. 
0. 

0.! 

0. 
0. 

0. 
0.1 
0.1 

OJ 

o.< 

0.1 

0.< 
0. 
0. 

0. 
0. 
0. 

o: 
o: 

0. 

0. 
0. 

0.; 

0. 
0. 
0.. 
0.- 


KOTB.— The  mean  time  of  eemidlMneter  paaaing  may  be  fonnd  hj  sabtracting  0*.18  from  the  sidereal  time. 

The  align  +  prefixed  to  the  boorly  change  of  declination  indicates  that  south  declinations  arc  decreasix 
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GREENWICH  MEAN  TIME. 


a 


THE  MOON'S 


HOBIZOHTAL  PARALLAT. 


UPPXR  TRANSIT. 


AGE. 


1 
2 
3 

4 
5 
6 

*  7 
8 
9 

10 
11 
12 

.  13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 


14  46J2 
14  44.0 
14  43.4 

14  44.3 
14  46.5 
14  50.1 

14  55.1 

15  1.9 
15  10.4 

15  20.8 
15  33.0 

15  46.5 

16  0.9 
16  15.1 
16  27.9 

16  37.8 
16  43.5 
16  44.0 

16  39.1 
16  29.3 
16  15.9 

16  0.5 
15  44.5 
15  29.3 

15  15.8 

15  4.5 

14  55.7 

14  49.6 

14  45.9 


MidBifhi. 


t0 


14  44.9 
14  43.6 
14  43.7 

14  45.2 
14  48.1 
14  52.4 

14  58.3 

15  6.0 
15  15.4 

15  26.7 
15  39.6 

15  53.7 

16  8.1 
16  21.8 
16  33.3 

16  41.3 
16  44.4 
16  42.2 

16  34.7 
16  23.0 
16  8.4 

15  52.5 
15  36.8 
15  22.3 

15  9.8 

14  59.8 

14  52.3 

14  47.4 

14  44.9 


54  5.4 
53  57.5 
53  55.3 

« 

53  58.3 

54  6.4 
54  19.6 

54  38.3 

55  2J2 

55  34.5 

56  12.6 

56  57.2 

57  47.0 

58  39.8 

59  32.0 

60  19.1 

60  55.5 

61  16.2 
61  18.0 

60  59.9 
60  24.1 
59  35.0. 

58  38.4 
57  39.8 
56  43.8 

55  54.1 
55  12.6 
54  40.5 
54  17.9 

54  4.4 


DULtar 
IHour. 


» 
-0.45 

-0.20 

•M).09 

40.93 
0.44 
0.66 

+0.90 
1.17 
1.45 

+1.73 
1.96 
2.15 

+2.21 
2.10 
1.77 

+1.22 
+0.48 
-0.35 

-1.14 
I. HO 
2.24 

-2.43 
2.41 
2.22 

-1.91 
1.54 
1. 14 
0.75 

-0.39 


Mkhilght. 


tt 


54  0.7 
53  55.8 

53  56.2 

54  1.7 
54  12.3 
54  28.2 

54  49.9 

55  18.0 

55  52.8 

56  34.2 

57  21.6 

58  13.2 

59  6.3 

59  56.5 

60  38.9 

61  8.1 
61  19.6 
61   11.4 

60  44.0 
60  0.8 
59     7.3 


DUt  tor 
IHoor. 


Meridian  of 
OrMBwiob. 


58 
57 
56 


9.0 
11.2 
18.0 


55  32.2 
54  55.3 
54  28.0 
54  10.0 

54    0.8 


-0.33 
-0.09 
+0.13 

+0.33 
0.55 
0.78 

+1.03 
1.31 
1.59 

+  1.86 
2.08 
2.20 

+2.18 
1.96 
1.52 

+0.87 
+0.07 
-0.75 

-1.49 
2.04 
2.36 

-2.44 
2.33 

2.08 

-i.rj 

1.34 
0.94 
0.56 

-0.22 


h      m 

22  56.3 

23  42.4 

6 

0  27.6 

1  11.8 

1  55.3 

2  38.6 

3  22.2 

4  6.9 

4  53.2 

5  42.0 

6  33.8 

7  28.9 

8  26.9 

9  27.0 

10  27.8 

11  27.9 

12  26.3 

13  22.5 

14  16.6 

15  8.9 

15  59.9 

16  50.1 

17  39.7 

18  28.9 

19  17.6 

20  5.7 

20  53.0 

21  39.4 


Vm.  for 
IHoor. 


I 


m 
1.93 

1.89 


1.85 
1.82 
1.80 

1.81 
1.83 
1.89 

1.98 
2.09 
2.23 

2.36 
2.47 
2.53 

2.53 
2.47 
2.39 

2.29 
2.21 
2.15 

2.10 
2.08 
2.06 

2.04 
2.02 
1.99 
1.95 

1.91 


27.2 
28.2 
29.2 

0.4 
1.4 
2.4 

3.4 
4.4 
5.4 

6.4 
7.4 

8.4 

9.4 
10.4 
ii.4 

12.4 
13.4 
14.4 

15.4 
16.4 
17.4 

18.4 
19.4 
20.4 

21.4 
22.4 
2:^4 
24.4 

25.4 
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V. 


0 

1 
;  2 

8 

4 
5 

7 

6 

9 

10 

11 

12 

13 

14 

15 

i  16 

I  18 
I  19 

21 
I  22 
28 


20 

2?i 
24 


GBEEI^WICH  M£A]r  TDEK. 


MOXBAT  1 


16  S9 


19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


1 

3 

5 

7 

9 

11 

13 

15 

17 

19 


19  21 
19  23 
19  26 
19  2e 
19  30 
19  32 
19  34 
19  3G 
19  38 
19  40 
19  42 
19  44 
19  46 


9il9 
13J2 
18.28 
22.78 
27.21 
31Ji6 
:i5.84 
40.(e 
44.18 
48.23 
52J21 
56.1 1 
d9ii3 
3.67 
7-33 
lOiH 
14.41 
17.82 
21.15 
24.39 
27.55 
30.02 
33ii0 
36.49 


&.0744 


£Jfn» 


S.KJ7 


2.ffi33 
S.MW 


O  f 

8    7 


9 

3 

1 

53 
52 

50 
47 
7  45 
7  42 
7  3^ 
7  ^ 
7  34 
7  31 
7  28 
7  ^ 
7  21 
7  H 
7  15 
7  11 
7  8 
7    4 


32-8 
37.8 
37.8 
32J? 
23.1 

8.4 
48.8 
24-3 
54i< 
20.7 
41J 
57J9 

9.3 
15-9 
17J7 
lUi 

7.2 
54.8 
37.8 

lai 

49.8 
16.6 
43.2 


TUESDAY  2. 


0  1 

19  48  39J^ 

1  1 

19  50  42.02 

2  , 

19  52  44-65 

3  ' 

19  54  47.18 

4 

19  56  i9m 

5  i 

19  58  51.^7 

6 

20  0  54i23 

7 

20  2  56;39 

«i 

20  4  58.46 

9  ' 

20  7  0.41 

10 

20  9  2-32 

11 

20  11  4.10 

12 

20  13  5.79 

13 

20  15  7-38 

14  . 

20  17  8.88 

15 

20  VJ   10.28 

16 

20  21  11.58 

17 

20  2:i  12.78 

18 

20  25  13.89 

20  27 

20  ti'j 

20  :i\ 

2r>  tti 

20  tir, 

20  'i7 


MM 
I5J51 
16jf)2 

J7Jil 
18,46 


S-IMCl 
2.0446 
S.M3D 
2-0414 
S.03W 

2.036^ 
2.0X13 

2.oas9 

2.<»(^ 

2.0/73 
2.02Se 
2.0^42 

2JQ908 
2.019*^ 
2.0177 
S.Oi«0 
2.0t43 
2.0I27 
2JQ110 
9JWH 
SJ0078 


B.17 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
15 
15 
15 
15 
15 
15 
15 
15 
15 

8.15 


1  ao 

57  18.2 
53  28  J^ 
49  35.1 
45  36.8 
41  ZiJO 
37  26.7 
33  15.0 

38.4 
13.5 
44.2 

10.6 


28 
24 
20 
15 
11 


6  3X7 
I 


50.6 
4.2 
13.5 
18.7 
19.7 
16.6 
9.3 
57i> 
42.4 
16  22.5^ 
10  59.4 


57 
52 
47 
42 
37 
3^2 
26 
21 


1. 


2X10 


2.77D 


2J9D 
SLOOO 
SLOftl 

ajc: 


3.400 


X2& 


LTOe 
3.764 
3.359 

aj34 

4.009 
4JI64 
4.156 
4.2S 
4.305 
4.37^ 
4.CI 
4.»4 
4.590 
4j667 
4.T3S 
4.8D9 
4.^79 
4.948 
5J017 
5.087 
5.150 
5.SM 
5J29I 
5.356 


WEDH^ESDAT  a. 


0 

1 

2 
3 
4 

5 
6 
7 

8 

lb 
11 

12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
•22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


b  n 
2(»  2ff 

2C*  39 
20  41 
2D  43 
20  45 
2C»  47 
2(>  49 
20  51 
20  53 
20  55 
20  57 
20  59 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


1 
3 
5 

4 

9 
11 
13 
15 
17 
19 
21 
23 


18.46 

18.98 

19:20 

19.41 

19Ji3 

19.55 

19w47 

19.29 

19.02 

18j65 

16.16 

17.61 

16iM 

16.18 

15J32 

14.36 

13.31 

12.16 

10i*1 

9.57 

6.14 

6j61 

4J99 

3.28 


»s 


15  10 
15  S 
5  0 
4  54 
446 
4  43 
437 
4  31 
425 
4  19 
4  13 
4  7 
4  1 
354 
348 
3  42 
3  35 
329 
322 
3  16 


Ur737 


1.9:07    flu 


31J9 

a4 


SIjO 


13jO 


3 
3 
2 
2 


9 

3 

56 

49 


aOJ2 
S9j0 
24^ 
4&1 


I 
19-5  1 

31.11 


-THUESDAY  4. 


21  t^ 
21  26 
21  28 
21-30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  42 
21  44 
21  46 
21  48 
21  50 
21  52 
21  54 
21  .V> 

21  58 

22  0 


22 
22 
22 
22 
22 


^2 

4 
6 
8 
9 


22  11 


1.48 
59.59 
57.60 
55.52 
53-35 
51.10 
46.76 
46.33 
43.82 
41.22 
38.54 
.35.78 
32.SI3 
30.00 
26i^ 
2:U*1 
20.75 
17.51 
14.19 
10.80 
7.34 
3.80 
0.19 
56Jil 
52.77 


.9017 


.9574 
JI560 

J640 


JS18 

.9498 
.94^0 

MM 
SHI 

.9417 
.9404 


.93«9 
J371 


S.12 
12 
12 

12 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
10 
10 
9 
9 
S,  9 


28 
21 
14 
7 
0 
53 
45 
38 
31 


8 
1 
53 
45 
:37 
30 


42  39.4 
35  44.4 
46.1 
44.5 
39.7 
31.8 
20.7 
6.5 
49.2 
28.8 
5.4  j 
23  39.0  ' 
16  9.7 
37.4 
•2.2 
24.2 
43.3 
59.6 

lai 

22  23i> 
14  32.0 
6  37.4 
58  40.2 
50  40.4 
42  37.9 


CJ3I 


ft.4M 


ft.7» 


1M§ 

7ase 

7Jtll 

7jm 

7JI4 

7-3e 

7^15 

7.4M 

7J13 

7JSm 

7JKl§ 

7j057 

7.705 

7.7 

7.7 


7.975 
84)19 
&J0G9 
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GBBHNWIOH  MBAN  TIMB. 

XHB  MOOirS  SIGUT  A80EM8ION  AND  DECLINATION. 

miii  iiiwilM 

BULfv 

. — 

Diflr.for 
IMlBvto. 

Hour. 

Diflltar 
IMlmit*. 

DMUMtlOB. 

Dlfllfer 

P 

RIDA^ 

r  6. 

SUNDAY  7. 

ll      M        • 

• 

1          0      .#       r« 

II 

h     m      • 

1      « 

1              oil* 

It 

0 

99  11  S2.77 

1J871 

6.  9  4i  37.9 

sjm 

0 

23  44    4.83 

1.9169 

8.  2  37    4.4 

9.4B9 

1 

29  13  48M 

isan 

934  32.9 

8.104 

I 

23  45  59.86 

1.9174 

2  27  36.8 

9.487 

9 

99  15  45.08 

IJ946 

9  26  25.4 

8.145 

2 

23  47  54.92 

1.9178 

2  18    8.4 

9.481 

3 

99  17  41.14 

ijm 

9  18  15.5 

8.188 

3 

23  49  50.00 

1.9183 

2    8  39.1 

9.495 

4 

99  19  37.13 

ijun 

9  10   ai 

8J97 

4 

23  51  45.11 

1.9188 

1  59    9.0 

9.506 

5 

99  9!  3:1.07 

1J3I8 

9     1  48.3 

8JI87 

5 

23  53  40.26 

1.9195 

1  49  38.2 

9JO0 

6 

99  93  98.95 

1.9306 

8  53  31.1 

8.307 

6 

23  55  35.45 

1.9909 

1  40    6.6 

9.539 

7 

92  95  94.77 

ijve 

8  45  11.5 

8.345 

7 

23  57  30.G8 

1.9908 

1  30  34.3 

9.543 

8 

92  27  90  JS 

iMm 

8  36  49.7 

8J83 

8 

23  59  25i» 

1.9915 

1  21     1.4 

9.S64 

9 

92  29  ia24 

isan 

8  28  25.6 

8.491 

9 

0     1  21.26 

1J9S3 

1  11  27.8 

9.565 

I  '® 

92  31  11.89 

JJ87I 

8  19  59.2 

8.4S8 

10 

0    :)  I&02 

1.9S31 

1     1  .53.6 

9.574 

!  11 

92  33    7.49 

iMm 

8  11  30.6 

8.496 

11 

0'  5  12.03 

1.9939 

0  52  I8i) 

9.583 

19 

92  35    a04 

I.98M 

8    2  59  J 

8.531 

12 

0    7    7.49 

IJpVw 

0  42  4a7 

9.591 

13 

99  36  58.54 

\M€t 

7  54  26.9 

8.586 

13 

0    9    3.01 

iJai57 

0  33    8.0 

9.S98 

;  14 

92  38  54.00 

IS09 

7  45  51.9 

8409 

14 

0  10  .'>8.58 

i.9987 

0  23  31.9 

9  J08  ; 

'  15 

92  40  49.41 

JJ838 

7  37  14.7 

8.837 

15 

0  12  54.21 

iMn 

0  13  55.3 

9.619  1 

16 

92  49  44.78 

l.M»4 

7  28  35.5 

8.870 

16 

0  14  49.90 

IMtfJ 

S.  0    4  18.4 

9.618 

=  17 

92  44  4a]0 

I.0SJ7 

7  19  .54.3 

8.700 

17 

0  16  45.66 

1.9898 

N.  0    5  IBSi 

9.694 

18 

92  46  35^ 

JJ81I 

7  11   11.2 

8.735 

18 

0  18  41.48 

1.8309 

0  14  5(1.5 

9.608 

.  19 

92  48  30.03 

1J806 

7    2  26.1 

8.787 

19 

0  20  37.37 

1.9399 

0  24  34.3 

9.839  , 

90 

99  50  25.84 

1.9196 

6  53  39.1 

8.799 

20 

0  22  .33.34 

1.9335 

0  34  12.3 

9.636 

91 

92  52  91.01 

1.9199 

6  44  50.2 

8.831 

21 

0  24  2<i;)9 

1.8348 

0  43  50.6 

9.639 

99 

92  54  iai5 

1.9197 

6  35  59.4 

8.889 

22 

0  26  25.52 

1.9361 

0  53  29.0 

9.641 

93 

92  56  11.26 

1.9199 

8.  6  27    6.8 

8J91 

23 

0  28  21.79 

1J974 

N.  1    3    7.5 
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1 

18  32  55.19 

9.1181 

18  20     lA 
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2 

16  51  35.16 

9.1899 

17  13  14.0 

3.587 

2 

18  35    2.22 

9.1169 

18  19  109 

«.» 

3 

16  53  46.47 

9.1879 

17  16  46.4 

3.493 

3 

18  37  -9.14 

9.1144 

18  18  27J2 

OJ99 

4 

16  55  57.71 

9.1867 

17  20  13.2 

3.400 

4 

18  39  15.95 

9.1196 

18  17  3^ 

•JS6 

5 

IG  58    8.88 

9.18S5 

17  23  34.4 

3.307 

5 

18  41  22.65 

9.1108 

18  16  32.2 

1J44, 

6 

17    0  19.97 

9.1849 

17  26  50.1 

3.915 

6 

18  43  29.25 

9.1091 

18  15  27.0 

I.U9 

7 

17    2  30.99 

9.1830 

17  30    0.2 

3.199 

7 

18  45  35.74 

9.1079 

18  14  16.6 

1.9M 

8 

17    4  41.93 

9.1817 

17  a3    4'.7 

3M8 

8 

18  47  42.11 

9.1063 

18  13     1.1 

IJM 

y 

17    6  52.80 

9.1805 

17  36    3.6 

9.905 

9 

18  49  48.37 

9.1034 

18  11  40.4 

\jm 

10 

17    9    3.59 

9.1799 

17  38  56.9 

9.849 

10 

18  51  54.52 

9.1016 

18  10  14^ 

IXR 

11 

17  11  14.30 

9.1779 

17  41  44.6 

9.749 

11 

18  54    0.56 

9.0997 

18    8  43.7 

1997 

V2 

17  13  24.94 

9.1766 

17  44  26.8 

9.657 

12 

18  56    6.49 

9.0978 
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13 

17  15  35.50 

9.1759 

17  47    3.4 

9.564 

13 

18  58  12.30 

9.0959 
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1.195 

14 

17  17  45.97 

9.1738 

17  49  34.4 

9.471 

14 
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1.99 

15 
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9.1725 

17  51  59.9 

9.378 

15 

19    2  23.59 

9.0999 

18    1  49.7 

1.99 

IG 
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9.1711 

17  54  19.8 

9.986 

16 

19    4  29.07 

9U)Q03 

17  59  53.7 

\jnk 

17 

17  24  16.89 

9.1697 

17  56  34.2 

9.193 

17 

19    6  34.43 

9.0884 

17  57  52.7 

9.608 

18 

17  26  27.03 

9.1689 

17  58  4;^.0 

9.100 

18 

19    8  39.68 

9U)865 

17  55  46.7 

9.141 
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17  28  37.08 

9.1668 

18    0  46.2 

9.008 

19 

19  10  44.81 

3.0M6 

17  53  35.8 

UD 

20 
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20 
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21 
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9.1639 
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21 
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9J)e06 
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22 
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22 
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23 
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9.1611 
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23 
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SI 
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0 

17  3<)  26.05 

9.1596 

S.18    9  39.4 

1.547 

0 

19  21    8.77 
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8. 17  41  27.7 

9jn 

1 

17  41  35.58 

9.1581 

18  11    9.5 

1.456 

1 

19  23  13.21 

9U)731 

17  38  47.6 

9.769 

2 

17  43  45.02 

9.1565 

18  12  34.1 

1.364 

2 

19  25  17.54 

9.0719 

17  96    2.6 

%.7m 

3 

17  45  54.36 

9.1549 

18  13  53.1 

i.979 

3 

19  27  21.76 

9.0693 

17  33  12.8 
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4 

17  48    3.61 

9.1534 

18  15    6.7 

1.181 

4 

19  29  25.66 

9.0674 

17  30  18J2 

t.M9 

5 

17  50  12.77 

9.1518 

18  16  14.8 

1.089 

5 

19  31  29.85 

9.0655 

17  27  18.9 

3487 

G 

17  .52  21.83 

9.1509 

18  17  17.4 

0.998 

6 

19  33  33.72 

9.0636 

17  24  14.9 

3.166 

7 

17  54  30.80 
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18  18  14.6 

0.907 

7 
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3.184 

8 
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9.1471 
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8 

19  37  41.12 

9.0597 
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1) 
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9.1455 
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0.795 

9 
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17  14  34.7 

3.M6 

10 

18    0  57.13 

9.1438 

18  20  a3.3 

0.635 

10 

19  41  48.05 

9U»58 

17  11   12.0 

3^17 

11 
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9.14^29 

18  21     8.7 

0.545 

11 

19  43  51.34 

9U»539 

17    7  44.7 

3.494 

12 

18    5  14.20 

9.1406 

18  21  38.7 

0.455 

12 

19  45  54.52 

9.0591 

17    4  12.7 

3.571 

13 

18    7  22.59 

9.1389 

18  22    3.3 

0.365 

13 

19  47  57.59 

94)509 

17    0  3&1 

3j6f7 

14 

18    9  30.87 

9.1379 

18  22  22.5 

0.975 

14 

19  50    0.54 

9.0489 

16  56  55.0 

3.^9 

15 

18  11  .3<).05 

9.1355 

18  22  36.3 
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15 

19  52    3.38 

9.0463 

16  53    9.4 

3.797 

IG 

18  13  47.13 

9.1338 

18  22  44.8 

0.097 

16 

19  54    6.10 

9.0444 

16  49  19.3 

3.8» 

17 

18  15  55.11 

9.1399 

18  22  47.9 

-0.007 

17 

19  56    8.71 

9.0496 

16  45  24.7 

3J47 

18 

18  18    2.99 

9.1304 

18  22  45.6 
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18 

19  58  11.21 

9.0407 

16  41  25.6 

44W 

19 

18  20  10.76 

2.1987 

18  22  38.0 

0.171 

19 
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9.0388 

16  :)7  22.1 

44M 

20 

18  22  18.43 

9.1969 

18  22  25.1 
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20 

20    2  15.86 

9.0369 

16  33  14.1 

4.116 

21 

18  24  25.99 

2.1959 

18  22    6.9 

0.347 

21 

20    4  18.02 

9.0351 

16  29     1.7 

4AP 

22 

18  26  3:M5 

9.1234 

18  21  43.4 

0.435 

22 

20    6  20.07 

9.0339 

16  24  44i) 

4.3I« 

23 

18  28  40.80 

9.1217 

18  21  14.7 

0.593 

23 

20    8  22.01 

9.0813 

16  20  23.8 

24 

18  30  48.05 

9.1199 

S.18  20  40.7 

OJfiU 

24 

20  10  23.83 

9.0995 

8. 16  15  58.3 

4^411 
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LUNAR  DISTANCES. 

14 

Name  Mid  DireetSon 
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P.L. 

of 

Dlff. 

riib. 

P.L. 

of 

Dlff. 
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V|b. 

P.L. 

of 

Dlff. 

IXb 

P.I 

»f 

m 

Mars 

E. 

(57  10  5§ 

aan 

65  22  56 

O           /        It 

63  34  36 

9194 

O          *        1, 

61  45  59 

11 

JOPITER 

E. 

86    3  48 

a»79 

84  17  17 

2966 

82  30  28 

2954 

80  43  21      « 

1 

15 

Hon 

W. 

115  26  19 

2533 

117    6  48 

3530 

118  47  34 

9508 

120  28  36     9 

I 

a  Arietis 

W. 

75  22  31 

S360 

77    7    3 

3346 

78  51  55 

9334 

80  37    5 1    a 

1 

Aldebnrnii 

W. 

42     1   18 

9291 

43  49  14 

2310 

45  37  27 

9199 

47  25  5ti     '} 

RegiiliiH 

E. 

38    9  31 

2229 

36  21  47 

3318 

34  33  47 

9308 

.3*a  45  32     5 

Mars 

E. 

52  38  49 

3130 

50  48  36 

3130 

48  58    8 

9111 

47     7  26      ; 

Jupiter  , 

E. 

71  43  16 

3]  83 

69  54  23 

2172 

68    5  13 

9161 

06  15  47 

Spica 

E. 

91  43  37 

2939 

89  56    7 

2328 

88    8  21 

9916 

86  20  18 

1 

16 

Aldebaran 

W. 

56  32  13 

2140 

58  22  11 

2132 

60  12  22 

9193 

62    2  46 

4 

Saturn 

W. 

33  22  46 

2189 

35  11  30 

3176 

37    0  33 

9166 

88  49  53 1 

Mars 

E. 

37  50  48 

2067 

35  58  58 

8061 

34    6  59 

9057 

32  14  54 

• 

JUPITRR 

E. 

57    4  43 

2103 

55  13  48 

2094 

53  22  39 

9086 

51  31    18! 

Spica 

E. 

77  16  16 

2159 

75  26  46 

2150 

73  37    3 

9149 

71   47     8 

17 

Aldebaran 

W. 

71  17  27 

2085 

73    8  50 

2080 

75    0  20 

9075 

7(»  51  57 

1 

Saturn 

W. 

48    0    0 

2116 

49  50  35 

2109 

51  41  20 

9104 

53  32  13 1 

Pollux 

W. 

29  21  23 

2431 

31     4  28 

2381 

32  48  30 

9348 

34  33  20 1 

Jupiter 

E. 

42  11  50 

2047 

40  19  29 

2042 

;^  27    1 

9039 

36  lU  27 

Spica 

E. 

62  a5    6 

2107 

60  44  18 

2103 

58  5.3  24 

9100 

57     2  25 1 

1 

18 

Aldebaran 

W. 

86  11     2 

9064 

88    2  57 

3064 

89  54  52 

9065 

01   46  45 

Saturn 

W. 

62  47  55 

2088 

64  39  12 

3088 

(•)6  30  29 

9089 

08  21   45 ; 

Pollux 

W. 

43  f?5  53 

2231 

45  13  34 

2291 

47     1  30 

9913 

48  49  38 

Spic^ 

E. 

47  46  56 

2097 

45  55  52 

2099 

44     4  52 

9103 

42  13  57 ; 

Antarefl 

E. 

93  36  37 

9138 

91  46  20 

2138 

89  56    4 

9199 

88     5  49  J 

19 

Saturn 

W. 

77  37  17 

2107 

79  28    6 

3113 

81   18  46 

2118 

m     9   17; 

Pollux 

W. 

57  52    5 

2194 

59  40  41 

3196 

61  29  15 

9198 

(53  17  45 

Spica 

E. 

33     1  36 

2147 

31   H  48 

3159 

29  22  19 

9174 

27  33   13 ; 

Antares 

E. 

78  55  34 

3151 

77    5  52 

8157 

75  16  20 

9165 

73  26  59  J 

20 

Pollux 

W. 

72  18  26 

2333 

74    6    4 

3343 

75  .53  28 

3359 

77  40  38 

i 

ReguhiR 

W. 

35  46  51 

2155 

37  36  27 

2164 

39  25  49 

9174 

41    14  55! 

Mars 

W. 

23  26  48 

2130 

25  17  17 

3 1 31 

27    7  44 

9134 

28  58     6 

. 

1 
1 

AntareR 

E. 

64  23  44 

3336 

62  35  55 

3239 

60  48  25 

9953 

59      1    U\ 

i 

21 

Pollux 

W. 

86  32  17 

3335 

88  17  40 

3339 

90    2  43 

93.54 

91   47  24 

( 

Regulus 

W. 

50  15  58 

3349 

52    3  12 

2364 

.5.3  50    5 

9978 

55  36  37 

1 

Mars 

W. 

38    7    5 

2177 

39  56    7 

3190 

41   44  50 

9909 

43  ,33   14 

1 

Jupiter 

W. 

17  23  a*i 

3306 

19  II  52 

3230 

20  .59  49 

9335 

22  47  24 

. 

AntnreR 

E. 

50  11  29 

2357 

48  26  52 

3378 

46  42  45 

2399 

44  59     9 

' 

22 

Regulus 

W. 

64  23  a3 

3373 

66    7  46 

3.391 

67  51  34 

3408 

69  34  57 

1 

Mars 

W. 

52  29  55 

3391 

54   1(»    7 

3307 

.56     1  .5(> 

3334 

57  47  20  ' 

; 

Jupiter 

W. 

31  39  37 

3330 

;«  24  5.3 

3:^47 

35    9  44 

3364 

36  54    10 

Autares 

E. 

m  30    5 

3563 

34  50  19 

5597 

33  11  20 

36:15 

31  .33   12 

Venus 

E. 

111  24     1 

3505 

10i»  42  55 

3.'.34 

108    2  15 

3543 

10(5  22     r 

23 

Regulus 

W. 

78    5  42 

9514 

79  46  36 

9539 

81  27     5 

9550 

a3     7     9 

1 
1 
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E. 
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W. 
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9475 
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9466 

127  15  20 
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W. 
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9311 

84    8  16 

9300 

85  .54  16 

9989 

87  40  31 

9979 
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W. 

41)  14  41 

9178 

51    3  42 

9168 

52  .52  58 

9168 

54  42  29 

9149 
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K. 

rW)  57     *2 

9189 

251    8  18 

9180 

27  19  21 

9173 

25  30  13 

9166 

Mars 

E. 

45  l«>  :U) 

9004 

43  25  21 

9086 

41  34    0 

1      9079 

3!>  42  21* 

'    9orj 

Jupiter 

E. 

M  '^    4 

SI40 

(W  m    6 

9130 

60  45  53 

1      9190 

.58  55  25 

9111 

S|>icn 

E. 

84  31  5i» 

9196 

82  43  25 

9186 

80  54  36 

9176 

79    5  3:« 

9167 

»      AldrUiraii 

W. 

m  5:)  '21 

9108 

65  44     8 

9101 

67  .^5    5 

9096 

(21  2ti  12 

9000 

Sator^ 

W. 

40  W  28 

9146 

42  2!>  \r 

9137 

44  19  20 

9199 

46    9  .35 

9199 

Marm 

E. 

:w  2-i  45 

9063 

28  :)o  ;m 

9063 

26  .38  23 

9066 

24  46  15 

9060 

J  It  PIT  KR 

E. 

41>  ;«>  45 

9071 

47  48     1 

9064 

45  56    7 

9068 

44     4    3 

9069 

Hpicn 

E. 

«»  57    3 

9198 

as    6  47 

9199 

66  16  22 

9116 

64  25  48 

9111 

r      AM**Uiniii 

VV. 

78  43  :«» 

9070 

80  .35  25 

9067 

82  27  15 

9066 

84  19    8 

9064 

Saturn 

W. 

55  'Zi  12 

9096 

57  14  17 

9094 

59    5  26 

9091 

60  56  39 

9089 

Pollux 

W. 

:K)  18  50 

9996 

38    4  55 

9976 

39  51  30 

9956 

41  38  31 

9944 

Jupiter 

E. 

34  41  47 

9099 

32  49    3 

9030 

30  56  16 

9996 

29    3  26 

9097 

SpicA 

E. 

55  11  22 

9096 

53  20  16 

9096 

51  29    9 

9696 

49  38    2 

9096 

*      AlHclmraii 

W. 

J>3  38  36 

9068 

95  30  24 

9079 

97  22    7 

9075 

99  13  44 

9080 

HATURlf 

W. 

70  13    0 

9099 

72    4  12 

9666 

TS  .55  19 

9096 

75  46  21 

9109 

Pollux 

W. 

50  37  5« 

9901 

52  26  22 

9197 

54  14  54 

9196 

56    3  29 

9194 

Hpica 

E. 

40  23    9 

9113 

38  32  29 
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36  41  59 

9197 

34  51  41 

9136 
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E. 

86  15  36 

9133 

84  25  27 
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82  35  23 

9140 

80  45  25 

9145 
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W. 

84  5,M  .38 

9139 

86  49  48 

9141 
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9149 
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Pollux 

W. 

65    6    9 

9907 

66  54  26 

9919 

68  42  35 

9918 

70  30  36 

9996 
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E. 

25  44  3:) 

9911 

23  56  23 

9935 

22    8  46 

9964 

20  21  54 

9300 

Anlmn^ 

E. 

71  .37  51 

9189 

69  48  56 

9191 

68    0  15 

9609 

66  11  51 

9914 
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W. 

7$»  27  :« 

9974 

81   14  II 

9986 
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9998 

84  46  34 

9311 
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W. 

43    3  44 

9197 

44  52  16 

9910 

46  40  29 

9993 

48  28  23 
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W. 

30  48  20 

9137 

32  38  22 

9146 

34  28  11 

9156 

36  17  46 
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t 

E. 

57  14  30 

9984 

55  28    7 

9300 

53  42    8 

9318 

51  56  35 
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1 
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W. 
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W. 
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W. 
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E. 
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9447 
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W. 
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9443 
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9400 
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9478 
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GREENWICH  MEAN  TIME. 
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OJIS 

22 

23  30  46.77 

1.9157 

4    2  41.6 

9.459 

22 

1     4  15.42 

1.9068 

3  47  49.6 

OJQO 

23 

23  32  41.73 

1.9163 

3  53  13.4 

9.489 

23 

1     6  15.41 

8.0019 

3  57  44.0 

0J89 

24 

23  34  36.73 

1.9169 

8.  3  43  43.8 

9..'i05 

24 

1     8  15.57 

•JOOOi 

In.  4    7  38.0 

OJOO 

zn. 
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MAT,    1886. 


xm. 


ORBENWIOH  MEAN  TIME. 

LUNAR  DI8TAN0E8. 

1^ 

r 

Kame  and  I>ir»otioD 

NOOD. 

P.L. 
of 

• 

nih. 

P.L. 
of 

VIk. 

P.L. 
of 

IX^ 

P.L. 

•f 

of  Ol^ect. 

Dtir. 

DUr. 

Diff. 

Dtr. 

O           1         II 

0          1       II 

O          1        II 

O            0       tt 

1 

1 

aAquilae 

W. 

72  59  46 

3306 

74  23  50 

3988 

75  48  16 

3980 

77  13    4 

3951  I 

Fomalhaut 

W. 

40  46    4 

3667 

42    3  26 

3604 

43  21  56 

3545 

44  41  30 

34^ 

Sun 

E. 

31  46  15 

3SJ0 

30  20  18 

3901 

28  54  10 

3103 

27  27  53 

31W 

5 

Sun 

W. 

17  33  41 

9906 

19    5  54 

9875 

20  38  45 

9861 

22  12    7 

9830  ; 

Pollux 

E. 

51     8  11 

S583 

49  28  53 

9581 

47  49  32 

9580 

46  10  10 

9580! 

Kegulus 

E. 

86  32  57 

S455 

84  50  41 

9446 

&3    8  12 

9438 

81  25  31 

9430  ' 

Mars 

E. 

96  14  12 

9590 

94  33  27 

9519 

92  52  30 

9504 

91   11  22 

9496 

6 

Sun 

W. 

30    4  47 

9755 

31  40  14 

9744 

33  15  55 

9734 

34  51  50 

9794 

Pollux 

E. 

37  54    8 

9607 

36  15  22 

9619 

34  36  53 

9635 

32  58  45 

966) 

Regulus 

K. 

72  49  23 

9393 

71     5  38 

9387 

69  21  44 

93fU 

67  37  42 

9375 

Mars 

E. 

82  43    2 

9460 

81    0  53 

9454 

79  18  35 

9448 

77  36    9 

94« 

Jupiter 

E. 

101     0  53 

9375 

99  16  43 

9369 

97  32  24 

9363 

95  47  56 

9357 

7 

Sun 

W. 

42  54  22 

9685 

44  31  22 

9678 

46    8  31 

9679 

47  45  48 

£666  1 

Regulus 

E. 

58  55  29 

9348 

57  10  40 

9344 

55  25  45 

9340 

53  40  44 

9336  i 

Mars 

E. 

69    2     1 

9417 

67  18  51 

9413 

65  .35  35 

9406 

63  52  12 

9405  1 

Jupiter 

E. 

87    3  34 

9331 

85  18  20 

9396 

83  32  59 

9399 

81  47  32 

3318  \ 

1 

8 

Sun 

W. 

55  53  58 

9643 

57  31  54 

9640 

59    9  55 

9636 

60  48    1 

1 
9633  1 

Regulus 

E. 

44  54  17 

9320 

43    8  46 

9317 

41  23  11 

9315 

39  37  33 

9319  i 

Mars 

E. 

55  14    6 

9389 

5.3  30  16 

2387 

51  46  22 

9384 

50    2  25 

9383 

Jupiter 

E. 

72  58  56 

9309 

71   12  59 

9996 

69  26  57 

9996 

^  40  51 

»94 

Spica 

E. 

98  30     1 

9333 

96  44  50 

9330 

94  59  34 

939'^ 

93  14  14 

9385 

9 

Sun 

W. 

68  59  29 

9630 

70  37  57 

9618 

72  16  27 

9617 

73  54  59 

9615 

Saturn 

W. 

22  38  16 

9403 

24  21  46 

9393 

26    5  31 

9384 

27  49  29 

9376 

Mars 

E. 

41  22    5 

2375 

39  37  55 

9375 

37  53  45 

9375 

36    9  34 

G374 

Jupiter 

E. 

58 "49  37 

2285 

57    3  15 

9283 

55  16  50 

9981 

.53  30  23 

9980 

Spica 

E. 

84  26  45 

2315 

82  41     7 

9313 

80  55  27 

9319 

79    9  45 

9311 

10 

Sun 

W. 

82    8    6 

9610 

83  46  47 

9610 

85  25  29 

9610 

87    4  11 

9610 

Saturn 

W. 

36  31  32 

9353 

38  16  14 

9350 

40     1     0 

9348 

41  45  50 

2345  1 

Pollux 

W. 

22  14  17 

2842 

23  47  50 

9769 

25  22  .58 

9710 

26  59  25 

9661 

Jupiter 

E. 

44  37  49 

2977 

42  51   16 

2276 

41     4  42 

9276 

39  18    8 

2277 

Spica 

E. 

70  21     0 

2309 

68  35  13 

9309 

66  49  27 

9310 

65    3  42 

9310 

11 

Sun 

W. 

95  17  39 

2611 

96  56  19 

9619 

98  34  57 

9613 

100  13  34 

9614 

Saturn 

W. 

50  30  34 

2341 

52  15  34 

9341 

54    0  34 

9341 

55  45  34 

9342 

Pollux 

W. 

35  14  48 

2516 

36  55  39 

2499 

38  36  54 

9484 

40  18  30 

9471   1 

Jupiter 

E. 

30  25  25 

2279 

28  38  54 

2280 

26  52  25 

9981 

25    5  57 

9989 

Spica 

E. 

56  15  10 

2316 

54  2^)  34 

2317 

52  44    0 

93S0 

50  58  29 

9929 

An  tares 

E. 

102     I  52 

2.T53 

100  17    9 

2353 

98  :«  27 

9353 

96  47  45 

VSA 

12 

Sun 

W. 

108  26  11 

2623 

110    4  35 

2625 

111  42  56 

9698 

113  21   13 

9631 

Saturn 

W. 

64  30  22 

2346 

66  15  15 

2347 

68    0    6 

9348 

69  44  55 

S350 

Pollux 

W. 

48  50  12 

2431 

50  a3    3 

2496 

52  16    0 

9499 

53  59    3 

S419 

Spica 

E. 

42  11  59 

2340 

40  26  58 

2344 

38  42    3 

9350 

36  57  16 

9356 

Antares 

E. 

88    4  a? 

2360 

86  20     1 

2362 

84  35  32 

2364 

82  51     6 

S367 

13 

Sun 

W. 

121  31  35 

2648 

123    9  25 

2652 

124  47    9 

9657 

126  24  47 

9689 

IV. 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

13 

Name  and  Dire< 
of  Object. 

StiOD 

w. 

Noon. 

P.L. 
of 

Dur. 

mh. 

P.L. 

of 

Die 

VIk. 

P.L. 
of 

Diir. 

IXk- 

P.L 

of 

Dift 

Saturn 

0        in 

78  28  12 

9363 

O          1        II 

80  12  40 

9366 

8157'    i 

S30B 

8§4]'a§ 

9373 

PoIIkx 

w. 

62  35    8 

9413 

64  18  24 

.9413 

66    1  40 

9414 

(^  44  55 

9415 

Regulus 

w. 

25  53  41. 

«398 

27  38  59 

9331 

29  24  14 

9333 

31     9  26 

2336 

Aotares 

E. 

74  10     1 

9:)84 

72  26    4 

9388 

70  42  14 

9304 

68  58  30 

239B' 

14 

Saturn 

W. 

92  21  33 

9394 

94    5  16 

9399 

95  48  52 

9406 

97  32  dO 

9410 

Pollux 

W. 

76  20  28 

9499 

78    3  22 

9439 

79  46  1 1 

9436 

81  28  54 

9441 

Regulus 

W. 

39  54  14 

9%4 

41  38  55 

9358 

43  23  30 

^963 

45    7  56 

VBH 

Mars 

W. 

28    6    4 

9446 

29  48  33 

9450 

31  30  56 

9455 

33  13  13 

94GI 

Antares 

E. 

60  21  56 

9431 

58  39    6 

9440 

56  56  28 

9448 

55  14    2 

9«6 

15 

Reguhis 

W. 

53  48  19 

9398 

.55  31  57 

9404 

57  15  26 

9411 

58  58  45 

9419; 

Mars 

W. 

41  42  45 

9489 

43  24  14 

9496 

45    5  33 

9503 

46  46  42 

9510' 

Jupiter 

w. 

25  55    5 

9387 

27  3ft  58 

9304 

29  22  41 

9401 

31     6  14 

9409 

Antnres 

E. 

46  45  24 

9514 

45    4  30 

9598 

43  23  56 

9544 

41  43  44 

2561 

a  Aquilse 

E. 

95  33    3 

9RM 

93  .59  44 

9858 

92  26  31 

9663 

90  53  25 

2889 

16 

Regulus 

W. 

67  32  40 

9458 

69  14  53 

9466 

70  56  54 

9475 

72  38  42 

948S 

Mars 

W. 

55    9  45 

9551 

56  49  47 

9561 

58  29  36 

9570 

60    9  12 

9580 

Jupiter 

W. 

39  41  14 

9449 

41  23  39 

9458 

43    5  52 

9407 

44  47  52 

9476 

a  Aquila; 

E. 

83  10  .3.3 

9930 

81  38  .39 

9039 

80    7    1 

9946 

76  35  40 

9963 

1 

!7 

Regulus 

W. 

81     4  25 

9533 

82  44  .52 

9543 

84  25    5 

9554 

86    5    3 

25^' 

Mars 

W. 

68  23  .52 

9631 

70    2    5 

1«41 

71  40    4 

9659 

73  17  46 

2663i 

Jupiter 

W. 

53  14  31 

9595 

54  .55    9 

9536 

56  .35  32 

9547 

56  15  40 

9558 

Spica 

W. 

27  51     7 

9610 

29  29  48 

9619 

31     8  26 

9616 

32  46  59 

9SS1 

a  Aquilffi 

E. 

71     4     8 

3053 

69  35     1 

3074 

68    6  20 

3096 

66  38    8 

SI23 

18 

Regulus 

W. 

94  21     7 

9691 

95  .59  33 

9633 

97  37  43 

9644 

99  15  36 

4656 

Mars 

W. 

81  22  37 

9799 

82  ,58  47 

9735 

84  .34  41 

9747 

86  10  19 

2759 

Jupiter 

W. 

66  .32  .32 

9615 

68  11     7 

9696 

69  49  27 

9638 

71  27  31 

9650 

Spica 

W. 

40  57  .%3 

9660 

42  .35    7 

S669 

44  12  29 

9678 

45  49  36 

26M 

a  Aquilse 

E. 

59  25  14 

3971 

58    0  29 

3307 

56  36  26 

3345 

55  13    7 

3386 

19 

Jupiter 

W. 

79  .313  44 

9710 

81   10  10 

9799 

82  46  20 

9735 

84  22  13 

9747 

Spica 

W. 

.53  51  56 

9741 

55  27  41 

9753 

57    3  11 

9764 

58  38  26 

2775 

aAquilfie 

E. 

48  29    2 

3635 

47  11     5 

3696 

45  .54  14 

3783 

44  38  33 

3835 

Fomalhaut 

E. 

79  21  25 

3057 

77  52  23 

3073 

76  23  40 

3080 

74  55  17 

3106 

tt  Pegnsi 

E. 

94     8   18 

9989 

92  37  51 

3000 

91     7  38 

3019 

89  37  40 

3094  ' 

1 

20 

Jupiter 

W. 

92  17  39 

9808 

93  51  57 

9830 

95  25  59 

983] 

96  59  46 

9642 

Spica 

W. 

06  31      1 

9839 

68    4  47 

9843 

69  38  19 

9655 

71  11  36 

9866 

1 

Antares 

w. 

22  21     1 

3343 

23  46  19 

3904 

25  12  24 

3173 

26  39    6 

3149 

Fomalhaut 

E. 

67  ,38  .513 

3903 

66  12  47 

3935 

64  47    7 

3947 

63  21  53 

3969 

a  Pegasi 

E. 

82  11  45 

3091 

80  43  24 

3105 

79  15  20 

3119 

77  47  34 

3135 

! 

21 

Spica 

W. 

78  54  32 

9930 

80  26  26 

9930 

81  .58    7 

9039 

m  29  36 

9949 

Antares 

W. 

.33  ,57  46 

3095 

35  26    2 

3091 

:K)  54  23 

3088 

38  22  47 

3087 

Fomalhaut 

E. 

56  22  41 

3398 

55    0  22 

3428 

53  38  37 

3458 

52  17  26 

3491 

a  Pegasi 

E. 

70  a3  24 

3214 

69    7  .32 

3931 

67  42    0 

3948 

66  16  46 

3965 

Venus 

E. 

94  41  22 

3297 

93  17     7 

3309 

91  53    6 

3390 

90  29  16 

3331 

i- 

Sun 

E. 

139    8  41 

3291 

137  44  19 

3300 

136  20    8 

3309 

134  56    7 

3319 

VL 
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• 
OEBENWIOH  MEAK  TIME. 

LUNAR  DISTANCES. 

1 

• 

P.L. 

P.L. 

P.L. 

P.L. 

W. 

Midnight. 

of 

DUE. 

XVfc. 

of 

INC 

xvm^ 

of 
DifL 

XXI^ 

of 
Dlfll 

13 

BATumir 

si  22^86 

$am 

8f    944 

9990 

8l5^47 

8995 

90  37  43 

9399 

Mlux 

w. 

6928    6 

9417 

71  11  18 

9419 

72  54  25 

9499 

74  37  29 

9495 

iUguliis 

w. 

»2  54  33 

909 

34  39  36 

9349 

36  24  34 

8349 

38    9  27 

9SB0 

AntarM 

E. 

67  14  54 

9106 

65  31  26 

9410 

63  48    6 

9417 

62    4  56 

9494 

14 

SATvaif 

W. 

99  15  41 

9«]5 

100  58  54 

9491 

102  41  58 

9499 

104  24  5.3 

9434 

Pollux 

W. 

83  n  30 

9449 

84  53  59 

9451 

86  36  21 

9459 

88  18  34 

9463 

Regulus 

W. 

46  52  18 

tm 

48  36  31 

9r9 

50  20  36 

8395 

52    4  32 

9391  ■ 

MiSu 

W. 

34  55  23 

9495 

36  37  26 

9470 

38  19  21 

9477 

40     1    7 

9499  1 

AntarM 

E. 

53  31  49 

9497 

51  49  50 

9477 

50    8    5 

9499 

48  26  36 

9501   ; 

■ 

15 

ReguliM 

W. 

60  41  53 

9499 

62  24  51 

9433 

64    7  39 

9441 

65  50  15 

9449 

Mam 

W. 

48  27  41 

9519 

50    8  29 

9599 

51  49    6 

9535 

53  29  31 

9543 

JoTfTsm 

W. 

32  49  36 

9419 

34  32  48 

9494 

36  15  48 

9439 

•37  58  :}7 

9441 

AntarM 

E. 

40    3  55 

9579 

38  24  31 

9699 

:)6  45  34 

9999 

35    7    6 

9644 

aAquUie 

E. 

89  20  27 

9979 

87  47  40 

9997 

86  15    5 

9997 

84  U  42 

9906 

16 

RaguluB 

W. 

74  20  17 

9494 

76    1  39 

9803 

77  42  48 

95J3 

79  23  4:^ 

9599  1 

MAat 

W. 

61  48  35 

9599 

63  27  45 

9599 

65    6  41 

9609 

(i6  45  24 

l^HW 

JUPITSB 

W. 

46  29  39 

9495 

48  11  13 

9495 

49  52  33 

9505 

51  33  31* 

9515 

a  Aquiliv 

E. 

77    4  39 

99n 

75  33  58 

9994 

74    3  38 

3013 

72  3:B  41 

3099 

17 

Regniliis 

W. 

87  44  46 

9579 

89  24  14 

9597 

91    3  27 

9599 

<I2  42  25 

9910 

MAat 

W. 

74  55  17 

9975 

76  :«  31 

9997 

78    9  2!l 

9699 

79  46  1 1 

9710 

JopiTKm 

W. 

59  55  33 

9599 

61  35  11 

9590 

m  14  34 

9591 

<>4  .V)  41 

9903 

Spies 

W. 

34  25  25 

9999 

36    3  42 

9935 

37  41  50 

990 

39  19  47 

9951 

a  Aquibe 

E. 

65  10  26 

3149 

63  43  16 

3177 

62  16  39 

3907 

60  50  m 

3939 

16 

Refuhit 

W. 

100  53  17 

9999 

102  30  40 

99B1 

104    7  46 

9999 

105  44  36 

9704 

Maes 

W. 

87  45  41 

9771 

69  20  47 

9794 

90  5.5  3(i 

9797 

JKJ  :w   8 

99J0 

JUPITSR 

W. 

73    5  18 

9999 

74  4-2  49 

9074 

76  20    4 

9687 

77  57    2 

90M 

Spica 

W. 

47  26  33 

9999 

49    3  15 

9709 

50  39  43 

9719 

.W  15  .57 

9731 

a  Aquil« 

E. 

53  50  34 

9499 

52  28  50 

9475 

51     7  58 

3995 

49  48     1 

3577 

19 

W. 

85  57  50 

9790 

87  33  11 

9779 

89    8  16 

9784 

<K)  43    5 

9795 

Spica 

W. 

60  13  27 

9799 

61  48  13 

9799 

e:i  '^2  44 

9609 

61  57    0 

9S91 

a  Aqiiil9 

E. 

43  24    7 

9914 

42  11     1 

4000 

40  »»  21 

4099 

39  49  12 

4196 

Fomalhaut 

E. 

73  27  15 

3194 

71  59  35 

3143 

70  m  18 

31C3 

69    5  24 

3189 

aPegani 

E. 

88    7  57 

9039 

86  38  29 

306O 

85    9  18  ; 

1 

3063 

83  40  2:) 

3077 

'20 

JiFprraa 

W. 

98  33  19 

9954 

100    6  37 

9909 

101  3!)  40 

99n 

103  12  28 

9RMI 

Spica 

W. 

72  44  39 

9979 

74  17  28 

9987 

75  50    3 

9696 

77  22  24 

9909 

AntafMtf 

W. 

28    6  16 

3199 

29  33  47 

3118 

31    1  :)5 

3107 

:fci  29  .36 

3100 

Fomalluiiit 

E. 

61  57    5 

9983 

60  32  45 

3318 

59    0  54 

3343 

57  45  :« 

3370 

aPepM 

E. 

76  20    7 

9150 

74  52  58 

3165 

73  26    7  ' 

3199 

71  59  .% 

3196 

21 

Spica 

W. 

&5    0  53 

9969 

86  31  57 

9969 

88    2  4f> 

9077 

8!»  33  30 

99f« 

Antaras 

W. 

39  51   12 

3997 

41  19  37 

9999 

42  48    0 

3090 

44  16  22 

3091 

Fomalhaut 

E. 

50  56  52 

3595 

49  36  56 

3699 

48  17  40 

3909 

46  59    6 

3949 

aPcgaai 

E. 

64  51  56 

3994 

63  27  26 

3303 

62    3  18 

•^^•^ 

60  39  32 

3343 

Vbihib 

E. 

89    5  42 

9349 

87  42  19 

33B9 

86  19    8 

3363 

84  56    9 

3379 

Soff 

E. 

133  32  17 

3397 

132    8  37 

3337 

130  45    8 

3349 

129  21  50 

3355  . 

1 

i 

I             ^ 

^ 
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Vm.  MAT,    1886.  91 
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1  u 


AT  GREENWICH  APPARENT  NOON. 


e 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 


I 

• 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Appurent 
Bight  ▲aoontion. 


h     m       ■ 

4  37  7.03 
4  41  12.94 
4  45  19.21 

4  49  25.84 
4  53  32.82 

4  57  40.12 

5  1  47.71 
5  5  55.57 
5  10     3.67 

5  14  12.00 
5  18  20.55 
5  22  29.28 

5  26  38.18 
5  30  47.22 
5  34  56.39 

5  39  5.68 
5  43  15.07 
5  47  24.51 

5  51  34.01 
5  55  43.54 

5  59  53.08 

6  4  2.62 
6  8  12.12 
6  12  21.57 

6  16  30.94 
6  20  40.21 
6  24  49.35 

6  28  58.34 
6  33  7.15 
6  37  15.77 
6  41  24J5 


Dur.  for 
IHonr. 


■ 
0.237 

0.2&3 

0.269 

0.283 
0.297 
0.310 

0.328 
0.333 
0.343 

0.352 
0.360 
0.367 

0.373 
0.379 
0.384 

0.388 
0.392 
0.394 

0.396 
0.397 
0.397 

0.397 
0.395 
0.392 

0.388 
0.3a3 
0.377 

0.370 
0.363 
0.354 
0..344 


Apparent 
I>eoliDiiUon. 

Diillfor 
1  Hour. 

^.         O           1          II 

N.22    5    3.7 
22  12  57.9 
22  20  28.9 

+20'.23 
19.26 
18.29 

22  27  36.3 
22  34  20.2 
22  40  40.5 

+17.31 
16.33 
15.34 

22  46  36.9 
22  52    9.4 
22  57  17.7 

+14.35 
13.35 
12.34 

23    2     1.8 
23    6  21.5 
23  10  16.8 

+11.33 

10.31 

9.29 

23  13  47.6 
23  16  53.8 
23  19  35.3 

+  8.27 
7.24 
6.21 

23  21  52.2 
23  23  44.3 
23  25  11.7 

+  5.19 
4.16 
3.13 

23  26  14.3 
23  26  52.1 
23  27     5.1 

+  2.09 

1.06 

+  0.02 

23  26  53.3 
23  26  16.6 
23  25  15.2 

-  l.Ol 
2.04 
3.07 

23  23  49.0 
23  21  58.3 
23  19  42.9 

-  4.10 
5.13 
6.15 

23  17    2.9 

23  13  58.3 

23  10  29.3 

1^.23    6  36.0 

-  7.17 
8.19 
9.21 

-10.22 

8«nii' 
diameter. 


// 


5  48.30 
5  48.17 
5  48.04 

5  47.92 
5  47.80 
5  47.69 

5  47.58 
5  47.48 
5  47.38 

5  47.29 
5  47.20 
5  47.11 

5  47.03 
5  46.95 
5  46.87 

5  46.80 
5  46.73 
5  46.66 

5  46.60 
5  46.54 
5  46.48 

5  46.43 
5  46.38 
5  46.33 

5  46.29 
5  46.25 
5  46.22 

5  46.19 
5  46.17 
5  46.16 
5  46.15 


Sidereal 
Time  of 
Semi, 
diameter 
Paaeing 


68.42 

68.47 
68.53 

Oo.do 

68.63 
68.68 

68  72 
68.76 
68.79 

68.82 
68.85 
68.88 

68.90 
68.92 
68.93 

68.95 
68.96 
68.97 

68.98 
68.98 
68.98 

68.98 
68.97 
68.96 

66.94 
68.92 
68.90 

68.8i7 
68.84 
68.81 
68.78 


Xqoatiaaar 


to  bo 


from 


Added  to 


Timo. 


2  26.84 
2  17.53 
2     7.85 

1  57.80 
1  47.40 
1  86.69 

1  25.69 
1  14.42 
1     2.90 

0  51.16 
0  39.20 
0  27.06 

0  14.75 
0     2.30 

0  10.29 

0  22.99 
0  35.79 

0  48.64 

1  1.54 
1  14.47 
1  27.42 

1  40.86 

1  58.26 

2  6.11 

2  18.90 
2  81.58 
2  44.13 

2  56.53 
8  8.76 
8  20.78 
8  82.56 


JML 

1 


0.380 
0.396 
0.412 

0.496 
0.440 
0.453 

0.466 
0.476 
0.486 

0.495 
0.503 
0.510 

0.516 
0.529 
0.527 

0.531 
0.535 
0.537! 

I 
0.539  { 
0.540 
0.540 

0.540 
0.538 
0.535 

0.531 
0.526 
0.520 

0.513 
0.506 
0.497 
0.487 


KoTi.~Tbe  mean  timo  of  semidiameter  paaaing  may  be  found  by  snbtractiiig  0*.19  from  tlie 

Tbe  si^  +  prefixed  to  tbe  hourly  change  of  declination  indieatea  that  north  deeUnatfono 
the  sign  —  indicates  that  north  declinations  are  deoieasing. 
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GBBBHWICH  MKAK  TDCK 

THE  MOOirS  RIGHT  AfiCEKSlOV  AKD  DfiCLIKAXiOH. 

Ooor. 

If  Ifht  4  ■inaijna 

DtCfer 
IHinto. 

. — 

IMIaaie. 

Boar. 

Bight  iirwialM 

DfCte 

.-^ 

Dtflte 
IMinte 

Tl 

TESDA 

Y  1. 

• 

TUUHSDAY  8. 

b    m     • 

•       1 

N.ll  44'  54^7 

tt 

km* 

• 

O             1           M 

w 

0 

a  42  4i>.43 

9.3131 

CM9 

0 

5  38  52.60 

9.5091 

N.18  28  58.4 

9.691 

1 

3  45    SM 

9.3179 

14  51  49Ji 

6.871 

1 

5  41  22.86 

9.5065 

18  30  56.9 

1.913  ' 

2 

:i  47  27Ji8 

9J898 

14  58  39.2 

6.791 

2 

5  43  53.26 

9.5078 

18  S2  4&0 

1.791 

3 

IJ  49  47.10 

9.39n 

15    5  24.2 

6.700 

3 

5  46  23.80 

9.5I0I 

18  34  31.7 

ijan 

4 

'4  52    6.90 

9.3394 

15  12    4.3 

6.037 

4 

5  48  54.48 

9.5194 

18  36  ao 

1.543  1 

5 

3  54  «Ji)il 

9.3379 

15  18  39.4 

6.543 

5 

5  51  25.29 

9.5145 

18  37  36.9 

IMt 

6 

3  5(5  47;36 

9.3419 

15  25    9.5 

6.450 

6 

5  53  C6.22 

9.5165 

18  38  5&4 

1.996 

7 

3  59    8.02 

9.3407 

15  31  34.5 

6.373 

7 

5  .56  27.27 

9.5184 

18  40  12.4 

1.171 

8 

4     1  28.96 

9.3514 

15  37  54.3 

6.986 

8 

5  58  58.43 

9.5909 

18  41  18.9 

I.046 

y 

4    3  50.19 

9.3&61 

15  44    8.8 

6.198 

9 

6     1  29.69 

9.S919 

18  42  17.9 

0J91 

10 

4    6  11.70 

9.3606 

15  50  18.1 

6.110 

10 

6    4     1.05 

9.5335 

18  43    9.4 

6.796 

11 

4    8  33.49 

QMSA 

15  56  22.0 

6UB0 

11 

6    6  32.51 

9.5951 

18  43  53.4 

6J79 

1*^ 

4  10  55.56 

9.3701 

\(\    2  20.5 

5.999 

12 

6    9    4.06 

9Ji906 

18  44  29.8 

8.543  i 

i;) 

4  13  17.iK) 

9.3747 

16    8  13.5 

5.837 

13 

6  11  35.69 

9.5978 

18  44  58.6 

0.416  j 

14 

4  15  40.52 

9J793 

16  14    0.9 

5.743 

14 

6  14    7.40 

9.9891 

18  45  19.8 

8J9, 

15 

4   18    3.41 

9.3838 

16  19  42.7 

5.649 

15 

6  16  39.19 

9.5304 

18  45  33.3 

8.10i  j 

IG 

4  20  2rj.57 

9.3863 

16  25  18.8 

5.554 

16 

6  19  11.05 

9.5315 

18  45  39.2 

4- 04a  1 

17 

4  22  50.00 

9.3997 

16  30  49.2 

5.458 

17 

6  21  42.97 

9.5395 

18  45  37.5 

-OJ068  1 

18 

4  25  13.09 

9.3970 

16  36  13.8 

5.361 

18 

6  24  14.95 

9.5334 

18  45  28.1 

8.SB0 

h) 

4  27  37.04 

9.4014 

16  41  32.5 

5.969 

19 

6  26  46.98 

9.S349 

18  45  11.1 

0.347 

*20 

4  30     \M 

9.4058 

16  46  45.3 

5.163 

20 

6  29  19.05 

9.5349 

18  44  46.4 

8.475 

*21 

4  32  2<i.34 

9.4101 

16  51  52.1 

5.063 

21 

6  31  51.16 

9.58r>5 

18  44  14.1 

8Jn 

iW 

4  34  61.07 

9.4143 

16  56  52.8 

4.969 

22 

6  34  23.31 

9.5361 

18  43  34.1 

8.731 

i^) 

4  37  10.05 

9.4185 

N.17     1  47.5 

4.860 

23 

6  36  55.49 

94»66 

N.18  43  46.4 

8J60 

WE] 

[)NB8I 

)AY2. 

m 

F] 

BIDAl 

^  4 

0 

4  :m  41.29 

9.4997 

N.17    6  36.0 

4.757 

0 

6  39  27.69 

9.5368 

pN.18  41  51.0 

8J87 

I 

4  42    (J.77 

9.4967 

17  11   18.3 

4.659 

1 

6  41  59.91 

9.5371 

18  40  48.0 

iai4 

*4 

4  44  32.49 

9.4307 

17  15  54.3 

4.547 

2 

6  44  32.14 

9.5379 

18  39  37.3 

1J9G 

l\ 

4  40  58.45 

9.4347 

17  20  24.0 

4.449 

3 

6  47    4.37 

9.5373 

18  38  18.9 

1.378 

4 

4  49  24.05 

9.4387 

17  24  47.4 

4.336 

4 

6  49  36.61 

9.5373 

18  86  52.9 

1.497 

5 

4  51  5L09 

9.4496 

17  29    4.3 

4.998 

5 

6  52    8.84 

9.5379 

18  35  19.2 

l.0» 

(i 

4  54   17.70 

9.4403 

17  ;w  14.7 

4.119 

6 

6  54  41.07 

9.5370 

18  83  37.9 

I.7S8 

7 

4  5<i  44.(>5 

9.4500 

17  37  18.6 

4.010 

7 

6  57  13.28 

9.5367 

18  31  49.0 

1.879 

8 

4  59  n.7(» 

9.4537 

17  41   15.9 

3.H99 

8 

6  59  45.47 

9.5369 

18  29  52.5 

9j006 

I) 

5     1  3i>.09 

9.4573 

17  45    6.5 

3.788 

9 

7    2  17.63 

9.5357 

18  27  48.3 

9^32 

10 

5    4    {H>\ 

9.4610 

17  48  50.4 

3.676 

10 

7    4  49.76 

9.5359 

18  25  36.6 

9JM 

11 

5    0  34.4 1 

9.4645 

17  52  27.6 

3.564 

11 

7    7  21.86 

9.5346 

18  28  17.3 

S.S85 

1*^ 

5    9    2.i^8 

9.4679 

17  55  58.1 

3.451 

12 

7    9  53.91 

t.5338 

18  20  50.4 

9.511 

18 

5  11  30.55 

9.4719 

17  59  21.7 

3«136 

13 

7  12  25.91 

9.5399 

18  18  16.0 

9.628 

14 

5  13  58,<>2 

9,4745 

18    2  :«.4 

3.991 

14 

7  14  57.86 

9J5390 

18  15  34.1 

9.761 

15 

5  10  27.49 

9,4777 

18    5  48.2 

3.106 

15 

7  17  29.75 

9.5310 

18  12  44.7 

9.686 

h» 

5  18  56,25 

9.4i»8 

18    8  51.1 

9.980 

16 

7  20     1.58 

9,5300 

18    9  47.8 

3.810 

17 

5  21  25.19 

9.4838 

18  11  415.9 

9.879 

17 

7  22  33,35 

9J8e0 

18    6  48.5 

3JS4 

18 

5  23  54,31 

9.4868 

18  14  :«,7 

9.754 

18 

7  25    5.05 

9.58n 

18    3  31.7 

3.957 

ll» 

5  26  -23.61 

'i.iH^ 

18  17  17.4 

9.636 

19 

7  27  86,67 

9J963 

18    0  12.6 

3.380 

^^ 

5  28  53.08 

,      9.«^ 

I     18  19  52.0 

9.517 

20 

7  30    8iK) 

9.5948 

17  56  4ai 

3.508 

2\ 

5  31  22.72 

9.4954 

18  22  19.4 

9.397 

21 

7  32  89.04 

9.5833 

17  53  12.3 

3.894 

2-i 

5  33  52.5:^ 

'      9.4961 

18  24  iii>.6 

9.277 

22 

7  :15  10.99 

9^917 

17  49  31J2 

X746 

23 

5  36  2'>,49 

9,5006 

18  26  52.6 

9.157 

23 

7  37  42.24 

9.5808 

17  45  42JB 

3J8B7 

.M 

5  38  52.60 

9.5031 

N.18  28  58.4 

9U136 

24 

7  40  13.89 

t.&183 

N.17  41  47.1 

3Ja8 

I 
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OBBEl^  WICH  MEAN  TIMB. 

THE  M00M*8  RIGHT  ASCENSION  AND  DKCUHAHQV.  . 

Hamr. 

BlKkiAMMuini. 

DUribr 
IMUmto. 

UmliBAiioD. 

Diff.for 
IMiontc. 

Hour. 

BiKhiAaoeMkm. 

IHtr.ior 
IMinat*. 

TToniiBitl— 

IMff.for 
iMlBule. 

SA' 

rUED. 

A.Y  5. 

MONDAY  7. 

li     ni      R 

■ 

O           t          n 

ft 

h       lU         N 

■ 

O            0           ti 

It 

0 

7   10  I3J» 

9.5103 

N.I7  41  47.1 

3.988 

0 

9  38    2.22 

9.3708 

N.I2  26  5.3.8 

8.780 

1 

7  4i  44.44 

9.5166 

17  ;(7  44.2 

4.107 

1 

9  40  24.(2) 

9J797 

12  18    5.9 

8LKM 

'2 

7  45  I5.:(7 

9.5146 

17  :«  ;m.2 

4.996 

2 

!)  42  46J)5 

9J889 

12    9  13.5 

8.900 

:\ 

7  47  4<>.il) 

9.5197 

17  2!»  17.1 

4.:H4 

3 

1)  45    8J»l) 

9.3860 

12    0  16.8 

8.981 

4 

7  50  I(i80 

9.5107 

17  24  52.1 » 

4.489 

4 

9  47  :K).82 

9J881 

11  51   15.8 

9.A51 

5 

7  5-2  47.47 

9.5087 

17  20  2I.<) 

4..'»80 

5 

9  49  52.44 

9J668 

II  42  10.7 

9.119 

il 

7  55  I7.1W 

9.5065 

17  15  4:j;J 

4.807 

6 

9  52  I3i^5 

9J651 

II  33     1.5 

9.1M7 

7 

7  .57  48.25 

9.5049 

17  10  58.0 

4.819 

7 

9  54  35.05 

9J»18 

II  23  48J2 

0J154 

H 

8    0  18.44 

9.5090 

17    6    5.8 

4.997 

8 

9  5(>  56.04 

9.3480 

11   14  31.0 

9  J 19 

!> 

8    *2  48.41) 

9.4907 

17     1     6.8 

5.041 

9 

9  5!)  16.81 

9.3444 

1     II     5    9i) 

9.3M 

10 

8    5  18.40 

:l.4973 

U)  5(>    0.!) 

5.154 

10 

10     1  37.37 

9Ji4i0 

10  55  44i) 

0.447 

II 

8    7  48. 1« 

9.4048 

16  50  48J) 

5.967 

II 

10    3  57.73 

9J078 

10  46  16.2 

9.500 

V2 

8  10  17.78 

9.4093 

1(5  45  28.0 

5.379 

12 

10    6  17.88 

9.3341 

10  m  43.8 

9J^70 

i:i 

8  12  47.24 

9.4807 

16  40    2.8 

5.400 

13 

10    8  :i7iJ2 

9.3307 

10  27    7.8 

9iQ0 

14 

8  15  1IU»4 

9.4870 

16  M  30.1 

5.600 

14 

10  10  57.56 

9.3979 

10  17  28.2 

9Mli 

15 

8  17  45.08 

9.4843 

16  28  50i) 

5.710 

15 

10  13  17.09 

9.3838 

10    7  45.2 

9.745 

lt> 

8  20  I4.0ri 

9.4816 

16  23    AS) 

5.818 

16 

10  15  3().42 

9.^p^ff^ 

9  57  58.8 

9JVii 

17 

8  22  4^48 

9.4780 

16  17  I2i> 

5JN6 

17 

10  17  55.55 

9.3171 

9  48    9.0 

9j858 

IH 

8  25  12.13 

9.4780 

16  II   13.8 

ejos 

18 

10  20  14.47 

9.3137 

9  38  15.9 

9.919 

li) 

8  27  40.60 

t.473l 

16    5    8.(; 

6.138 

19 

10  22  :o.2o 

9J106 

9  28  19.6 

9.983 

W 

8  30    8iK) 

9.4709 

15  58  57.1 

6.943 

20 

10  24  51.73 

9J079 

9  18  20.3 

10.014 

21 

8  32  37.02 

9.4879 

15  52  39.4 

6.347 

21 

10  27  10.06 

9.3030 

9    8  I7i) 

10.085 

*2:2 

8  35    4i)6 

9.4849 

15  46  15.5 

6.490 

22 

10  29  28.19 

9J008 

8  58  12J5 

10.114 

23 

8  37  32.72 

81 

9.4819 

[JNDA" 

N.15  39  45.4 
Y  6. 

8.583 

23 

10  31  4&13 
Tl 

9.9874 

lEHDA 

^.S4S    4J2 
T8. 

10.188 

0 

8  40    0^ 

9.4S8J 

N.I5  33    9.1 

8.855 

0 

10  34    3.88 

9.9849 

N.  8  37  53.1 

10.918 

1 

8  42  27.69 

9.4M8 

15  26  26.8 

8.754 

1 

10  36  21.44 

9.9011 

8  27  39J2 

10.954 

ti 

8  44  MJ&9 

9H617 

15  19  38.6 

8.863 

2 

10  38  38.81 

9.9879 

8  17  22i> 

10.988 

3 

8  47  21.89 

9.4484 

15  12  44.5 

8S01 

3 

10  40  55.99 

9.9848 

8   7   a4 

I0JM8 

4 

8  49  48.70 

9.44S8 

15    5  44.5 

7aH8 

4 

10  43  ]2i)8 

9J8I7 

7  56  41.6 

10J88 

5 

8  52  15.32 

9.4491 
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54  23  26 

9530 

56    3  58 

S533 

57  44  26 

9636 

Saturn 

W. 

29  55  27 

9981 

31  41  54 

9961 

33  28  22 

9881 

35  14  50 

9981 

Mars 

E. 

39  58  25 

9330 

;«  13    9 

9333 

.%  27  58 

S336 

34  42  51 

9330 

Jupiter 

E. 

48  11  38 

9916 

46  2:3  34 

9919 

44  l\5  34 

9999 

42  47  39 

999S 

Spica 

E. 

73  52  19 

9924 

72    4  27 

9997 

70  16  40 

9931 

68  28  58 

9935 

7 

Sun 

W. 

66    5  39 

9555 

67  45  36 

95.'»9 

69  25  27 

9664 

71     5  11 

9570 

Saturn 

W. 

44    6  :)8 

0004 

45  52  47 

9997 

47  38  51 

9301 

49  24  49 

9906 

Pollux 

W. 

32    4  32 

9493 

33  45  55 

9474 

.35  27  44 

9460 

37    9  53 

9448 

Jupiter 

E. 

33  49  :U 

8M7 

32    2  17 

9953 

30  15    8 

9958 

28  28     7 

9964 

Spicii 

E. 

5J)  32    9 

9960 

57  45  11 

9966 

.55  58  22 

9979 

54  II  42 

9939 

Antares 

E. 

105  18    7 

9999 

103  32    6 

9304 

101  46  12 

9308 

100    0  24 

9313 

8 

Sun 

W. 

79  21  49 

9601 

81     0  43 

9608 

82  39  27 

9615 

84  18    2 

9691 

Saturn 

W. 

58  12  50 

9333 

59  58    2 

9339 

61  43    5 

9345 

63  27  59 

9351 

Pollux 

W. 

45  43  43 

9491 

47  26  48 

9419 

49    9  55 

9419 

50  53     2 

9490 

Spica 

E. 

45  21     3 

9319 

43  a5  31 

9398 

41  .50  12 

9337 

40    5    7 

9348 

Aiitaros 

E. 

91  13  17 

9341 

89  28  17 

9348 

87  43  27 

S364 

85  58  46 

9309 

9 

Sun 

W. 

92  28  31 

9659 

94    6    6 

9667 

95  43  30 

9675 

97  20  43 

9683 

Saturn 

W. 

72  10    7 

9385 

73  54    3 

9399 

75  37  49 

9400 

77  21  24 

9407 

Pollux 

W. 

59  28    7 

9439 

61   10  5<> 

9436 

62  5:i  39 

9441 

64  36  15 

9446 

Regulus 

W. 

22  44  57 

9345 

24  21>  51 

9351 

26  14  36 

9357 

27  59  12 

9364 

Aiitaitm 

E. 

77  18     1 

9400 

75  34  2(5 

9408 

73  51     2 

9417 

72    7  51 

9495 

10 

Hun 

W. 

ia'>  24    6 

9795 

107     0  13 

9rj:« 

108  .36    9 

9749 

110  11  53 

97S0 

Haturn 

W. 

a'S  5(>  40 

9445 

87  31>  10 

9453 

8J>  21  .30 

9460 

91     3  39 

9468 

Pollux 

W. 

73    7  2(J 

9474 

74  49  16 

9480 

76  30  .57 

9487 

78  12  28 

9494 

Kt)^ulUN 

W. 

:Ui  :ti)  46 

9399 

.38  2:3  22 

9406 

40    6  48 

9414 

41  50    3 

9<99 

Mahh 

VV. 

15    5  14 

9533 

16  45  41 

9541 

18  25  57 

9549 

20    6    2 

9568 

AuiiiirH 

E. 

<S)  :)5    <> 

iHT9 

61  5:)  14 

9489 

60  II  .3(> 

9493 

58  30  13 

9904 

1 
II 

Hun 

W. 

118    7  41 

9795 

11!)  42  15 

9Hk5 

121   16  .37 

9814 

122  50  47 

9899 

Hatiihn 

W. 

i>J)  31  :<(> 

9:>a9 

101    12  .37 

9517 

10*3  53  27 

95^5 

104  34     6 

9533 

Polhu 

VV. 

H<;  37  36 

)tt3l 

88  18    6 

9538 

»)  58  21) 

9546 

91  38  35 

9554 

UmicmImh 

W. 

50  23  31 

)MU() 

52    5  44 

rM67 

.53  47  43 

9476 

55  29  30 

9484 

Mahh 

W. 

28  2:^  :I5 

'JTvini 

:io    2  31 

J0D7 

31  41   16 

9616 

33  19  49 

9694 

i 

Jlll*iT^H 

W. 

2-J   3  :w 

^M75 

^r^  45  *iO  1 

»I83 

25  26  .57 

9489 

27    8  22 

9499 

AllMlMiH 

K. 

50    7   19 

)i^MSei 

48  27  :k) 

9579 

46  48  12 

9503 

45    9     7 

9608 
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XV. 


GREENWICH  MEAN  TIUB. 

\   ' 

J 

1 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Dfff. 

mh. 

■ 

P.L. 

of 

Diff. 

V|k. 

P.L. 

of 

Dfff. 

IXh. 

P.L. 

of 

Diff. 

O           /        II 

O          /         II 

O         1      u 

133  44    6 

O          t         ft 

1     » 

1^ 

Sun 

w. 

130  38  32 

S879 

132  11  27 

9889 

9863 

135  16  37 

990S 

1 

Regiiliis 

w. 

63  55  3J) 

9684 

65  36  19 

9539 

67  16  48 

9640 

68  57    5 

9548 

t 

1 

Mars 

w. 

41  29  43 

9087 

43    7    7 

9676 

44  44  19 

9064 

46  21  20 

9083 

Jupiter 

w. 

a5  32  37 

9540 

37  12  54 

9649 

38  52  59 

9558 

40  32  52 

9506 

Aiitares 

E. 

36  59  23 

9701 

35  22  45 

9795 

33  46  39 

9751 

32  11     7 

9781 

a  AqiiilflR 

E. 

86  22    4 

9986 

84  51  34 

9907 

83  21  18 

3000 

81  51    16 

30S1  ; 

13 

RegiihiR 

W. 

77  15  41 

9500 

78  54  50 

9609 

80  33  47 

9607 

82  12  32 

9615 

Mars 

W. 

54  23  27 

9738 

55  59  17 

9747 

57  34  55 

9756 

59  10  21 

9764 

Jupiter 

W. 

48  49  24 

9000 

50  28    7 

9618 

52    6  38 

9096 

53  44  58 

9635' 

Spica 

W. 

24    8  43 

9008 

25  45  25 

9604 

27  22  13 

9099 

28  59    3 

9699 

a  Aqiiilie 

E. 

74  25  14 

3005 

72  56  58 

3113 

71  29    4 

3139 

70     1  33 

3159 

Fomnlhaiit 

E. 

107  15  25 

9041 

105  43  58 

9943 

104  12  34 

9947 

102  41    15 

9951 

14 

Regulus 

W. 

90  23  22 

9060 

92    0  56 

9668 

93  38  19 

9677 

95  15  30 

9686 

Mars 

W. 

67    4  32 

9811 

68  38  45 

9890 

70  12  47 

9899 

71  46  37 

9B39! 

Jupiter 

W. 

61  53  38 

9679 

63  30  46 

9688 

65    7  42 

9607 

66  44  d6 

2707 

Spica 

W. 

37    2  40 

9700 

38  39    8 

9714 

40  15  29 

9790 

41  51  42 

9796  1 

a  Aqiiilfe 

E. 

62  50  22 

3970 

61  25  35 

3998 

60     1  21 

3»» 

58  37  42 

3359 

Fomnlhaiit 

E. 

95    6  13 

9981 

98  35  37 

9980 

92    5  10 

9997 

90  34  54 

3005  1 

15 

Mars 

W. 

79  32  41 

9887 

81     5  16 

9807 

82  37  39 

9906 

84     9  50 

9916 

Jupiter 

W. 

74  45    1 

9753 

76  20  31 

9709 

77  55  49 

9771 

79  30  .55 

2?» 

1 

Spica 

W. 

49  50  36 

9709 

51  25  54 

9770 

53     1.    1 

9778 

54  a5  58 

9785. 

1 

a  Aqiiiisp 

E. 

51  49  24 

3S56 

50  30    2 

3006 

49  11  33 

3657 

47  ,54     0 

37KT 

1 

Fomiilhaiit 

E. 

83    625 

3067 

81  37  23 

3069 

80    8  a5 

3081 

78  40     2 

•xm 

16 

Jupiter 

W. 

87  23  22 

98B7 

88  57  15 

9837 

90  30  55 

9846 

92    4  23 

S8S5 

Spica 

W. 

62  28    4 

9898 

64    1  56 

9836 

65  35  37 

9844 

67    9     8; 

»?» 

Fomalhaut 

E. 

71  21  23 

3107 

69  54  34 

3183 

68  28    4 

3900 

67     1  55' 

391^ 

a  Pegasi 

E. 

86    1  58 

3085 

84  33  30 

3006 

8:^    5  15 

3107 

81  37  14  ' 

3118 

17 

Jupiter 

W. 

99  48  48 

9901 

101  21    6 

9909 

102  S3  13 

9919 

104  25     8 

9927 

Spica 

W. 

74  53  53 

9807 

76  26  16 

9905 

77  58  29 

9913 

79  30  31  1 

29t£{ 

m 

Anlares 

W. 

30    6  41 

3118 

31  34  29 

3106 

33    2  31 

3007 

34  30  44 

3091 

Fomalhaut 

E. 

59  56  47 

3390 

58  32  59 

3345 

57    9  39 

3370 

55  46  48 

3396 

Ut  Pt'^lSI 

E. 

74  20  44 

3189 

72  54  13 

3106 

71  27  59 

3910 

70    2     2 

3825 

18 

Spion 

W. 

87    8    3 

9963 

88  39    2 

9970 

90    9  52 

9978 

91  40  32 

99H6 

Aiitar«^8 

W. 

41  53  13 

3078 

43  21  49 

3079 

44  50  24 

3081 

46  18  57  ' 

30e6 

Foinalhaiit 

E. 

49    0  35 

3554 

47  41  10 

3591 

46  22  26 

3633 

45    4  27  1 

3677  \ 

a  Pt»>fa»i 

E. 

69  56  55 

3300 

61  32  M 

3397 

60    9  14 

3346 

58  45  56' 

3386 

VJ 

Aiitnrt^N 

W. 

53  41.   7 

30O5 

55    9  23 

3098 

5(»37  35 

3101 

58    5  44) 

3104 

Foiimlhant 

E, 

:)8  47  32 

3089 

37  35  15 

4036 

36  24  11 

4119 

35  14  28 

4911 

u  Pei^nNi 

E. 

51  55  38 

3485 

50  34  57 

3513 

49  14  47 

3549 

47  55    9 

3574 

u  Arii'ti."* 

E. 

m    5  25 

3135 

i>2  37  58 

3149 

91   10  39 

3148 

89  43  27  1 

3153 

1 

Vkni'h 

E. 

106  27  57 

3«S7 

la^    6  22 

3444 

103  44  55 

3451 

102  23  36 

3458 

•iO 

.AiilmvH 

W. 

65  25  33 

3119 

tk>  5:^  20 

31J0 

68  21     5 

3193 

69  48  47 

3195 

•  1  .\linliM 

E. 

82  *2i)  1 1 

3l» 

81     2  40 

31*7 

79  36  15 

3199 

78    9  56 

3198 

1 

VHNIIS 

E. 

*A%  :«  47 

3486 

m  18    7 

3490 

i 

1 

92  57  32 

3405 

91  37    2 

3499 
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OREENWIOH  MEAN  TIME. 


LUNAR  DI8TAH0K& 


h 

^# &     Wl 

P.L. 

P.L. 

P.L. 

P.L. 

sg 

Nmboom  Dira 
ofOIUooi. 

OtiOB 

Midnight. 

of 

XVb. 

•r 

XVI  fin. 

of 

XX|i>* 

of 

s- 

Dlff. 

DUL 

DIff. 

IHW. 

90 

Son 

E. 

198  l4  16 

94S0 

I2I52  56 

94S8 

19^  31'  3g 

9464 

1 

19^  id  9^ 

9456 

91 

AiitorRti 

W. 

82  56  41 

3133 

84  24  II 

3133 

85  51  41 

'     9191 

87  19  13 

9130 

a  Aquihs 

W. 

40  58  44 

4390 

42    5  18 

4940 

43  12  58 

'     4184 

44  91  39 

4195 

a  AHett8 

E. 

65  17  16 

3936 

m  51  50 

3941 

69  26  29 

3944 

61     1   12 

9948 

Vb.nus 

E. 

71)  34  58 

3516 

78  14  52 

3515 

76  54  45 

3515 

75  lii  ;» 

3515 

Aklebttmii 

E. 

1>7  11  36 

3070 

95  42  50 

3070 

IM  14     4 

,      3060 

92  45  17 

3000 

8iJif 

E. 

119  24  18 

34S6 

118    3    5 

9456 

116  41  51 

,      3454 

115  20  35 

3453 

t^ 

AiiiBreii 

W. 

JM  :}7  24 

3118 

\Hi    5  12 

3114 

97  :I3    4 

1 

3110 

99     1     1 

3106 

a  Aniitla* 

W. 

50  18    2 

3600 

51  31  32 

3853 

52  45  40 

1      3817 

54    0  25 

37M 

'  aAnetm 

E. 

5.1  55  5I» 

3960 

52  31    M 

3974 

51     6  29 

1     9979 

49  41  5.3 

3!M5 

Vehoii 

E. 

(i8  53  M 

3MM 

67  3:1  12 

3497 

66  12  45 

I      3499 

iM  52  13 

Alffobnntii 

E. 

85  20  50 

3066 

83  51  46 

3059 

82  22  37 

3047 

80  53  23 

3043 

8U!f 

E. 

106  3:)  39 

3437 

107  12    4 

3439 

105  50  24 

3498 

104  28  »l 

34Sti 

23 

a  Aquiln 

W. 

60  22  18 

3630 

61  40  10 

3615 

62  58  28 

3591 

64   17  12 

3567 

j  a  ArietiM 

E. 

42  40  50 

3395 

41   17    8 

3337 

;«  53  39 

3351 

:»  IV)  2ti 

3386 

Viffus 

E. 

58    7  58 

3456 

56  46  44 

3447 

55  25  21 

3430 

54    3  49 

3431 

AMebamii 

E. 

73  25  34 

3019 

71  55  36 

3005 

70  25  29 

9997 

68  55  12 

9^ 

Hull 

E. 

97  38    8 

3307 

96  15  37 

9979 

94  52  57 

3371 

93  30    7 

3361 

M 

ri  Aquihe 

W. 

70  57    4 

3461 

72  18  12 

3440 

73  39  m 

9491 

75     1  36 

340(t 

FomalhAiit 

W. 

38  29    0 

3853 

39  43    8 

3785 

40  58  96 

9799 

49  14  50 

3863 

Vbivvs 

E. 

47  13  26 

3379 

45  50  46 

3367 

44  27  52 

9356 

4:)    4  44 

3343 

Aldebmn 

E. 

61  20  57 

9930 

59  49  27 

9998 

58  17  44 

9017 

56  45  47 

990!» 

8U!« 

E. 

86  33    6 

SOS 

85    9    4 

3996 

83  44  48 

9984 

89  20  18 

9970 

25 

a  Aquihe 

W. 

81  56  17 

SI9 

83  20  15 

9994 

84  44  33 

9978 

86    9  10 

3!»l 

Pofiuilhaiit 

W. 

48  51   16 

9499 

50  13    6 

3984 

51  35  41 

3345 

52  59    0 

3306 

n  Pegasi 

W. 

35    0  18 

9804 

36  15  16 

3790 

37  31  42 

3644 

:«  49  29 

3574 

Vbivus 

E. 

36    5  92 

9976 

34  40  42 

3961 

3:)  15  45 

3947 

31  50  31 

39X1 

AldelNmiii 

E. 

49    2    2 

MO 

47  28  25 

9895 

45  54  :I0 

9811 

44  20  17 

9T!I7 

8uif 

E. 

75  13  48 

9B01 

73  47  40 

3185 

72  21  13 

3170 

70  54  28 

3154 

m 

Fomalhanl 

W. 

60    5  44 

3146 

61  32  58 

9117 

63    0  47 

3688 

64  29  11 

3000 

1 

a  Peipwi 

W. 

45  as  52 

9004 

47    0  11 

9M7 

48  95  24 

9904 

49  51  98 

3163 

Vbnus 

E. 

24  40    4 

9160 

93  13    7 

3146 

91  45  53 

3133 

90  18  24 

3liM 

Ahiebmiii 

E. 

36  24  12 

9718 

34  47  56 

9701 

33  11   18 

9685 

31  34  18 

9089 

Sun 

E. 

63  35  49 

9071 

62    7    4 

3953 

60  37  57 

3096 

59    8  29 

301H 

17 

Fomalhiiut 

W. 

71  50  24 

9B94 

•73  31    0 

9010 

75    3    6 

9887 

76  35  42 

9864 

aPrgmni 

W. 

57  13  26 

9965 

58  43  58 

9969 

60  15  10 

9094 

61  46  59 

'JMM 

SU!f 

E. 

51  35  36 

9980 

50    3  54 

9011 

48  31  49 

98RI 

4i»  50  91 

^1876 

IS 

Fomalbaut 

W. 

84  25  38 

9769 

86    0  56 

9744 

87  36  38 

9796 

89  19  44 

a7li»» 

n  Pegatfi 

W. 

69  35    2 

9763 

71   10  19 

9799 

79  46    7 

9716 

74  99  95 

'J6CM 

Sun 

E. 

39  II  23 

9790 

37  36  49 

9774 

36     1  40 

9758 

34  26  17 

«743 

» 

Foiiuilluiut 

W. 

97  18  37 

•695 

98  56  45 

9699 

100  35  10 

9611 

109  13  50 

9801 

a  PegBoi 

W. 

82  30  58 

9606 

84    9  58 

9600 

85  49  91 

9664 

87  29    6 

954M 

Sun 

E. 

26  94  49 

9683 

94  47  46 

9636 

23  10  33 

9671 

21  33  14 

9670 

^  ^^^ 

1 

i 

i 

^„, 
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in 


AT  QBEENWICH  MEAN  NOON. 


M 
t 


e 

& 


8 


e 

I 


!  Thur.  i  1 
Frid.  I  2 
Sat     ;    3 

SUN.  4 
Mon.  ,  5 
Tues.  -    6 

Wed.  •    7 
'  Thur.      8 
Frid.  ,    9 

Silt,  i  10 
SUN,  \\ 
Mon.   '  12 

Tu<^.  13 
Wed.  I  14 
Thur. ;  15 

Frid.  :  16 
Sat     ' 17 


SUN. 


18 


Mon.  19 
Tut-H.  20 
Wed.  .  21 

I 

Thur.  1 22 
Frid.  23 
Sat.       24 

SUN. '.  25 
Mon.  1 26 
Tuc*.  •  27 

Wed.  28 
Thur. ;  29 
Frid.  30 
Sat       31 


SUN. '  32 


THE  SDN'8 


KIgbt 


6  41  2:).54  10.343 
6  45  31.64  10331 
6  49  39.45    10.319 

6  53  46.95     10.306 

6  57  54.14     10.29^2 

7  2    0.97     10.277 

7  6  7.43  10.261 
7  10  13.49  10.944 
7  14  19.12    10.226 

7  18  24.33  10.208 
7  22  29.10  10.169 
7  26  33:41     10.169 

7  30  37.24  10.149 
7  34  40.59  10.129 
7  38  43.44    10.108 

7  42  45.79  10.0«7 
7  46  47.62  10.066 
7  50  48.93    10.043 

7  54  49.72 

7  58  49.97 
H    2  49.68 

8  6  48.85 
8  10  47.46 
8  14  45.50 

8  18  42.99 
H  22  39.91 
8  26  :^.25 

8  30  32.01 
8  34  27.18 
N  38  21.74 
8  42  15.71 1    9.736 


Dtfll  for 
1  Hoar. 


10.021 
9.999 
9.976 

9.953 
9.9:M) 
9.907 

!>.884 
9.860 
9.836 

9.811 
9.786 
9.761 


8  46    9.07 


9.711 


Apiwreot 
OmUbaUob. 


H 


N.29  6  36.6 

23  2  19.1 

22  57  37.5 

22  52  31.9 

22  47  2.4 

22  41  9.2 

22  M   52.4 

22  28  12.1 

22  21  8.5 

22  13  41.9 

22  5  52.3 

21  57  39.9 

21  49  4.^ 

21  40  7.5 

21  30  47.9 


21 
21 
21 


21  6.4 

11  3.1 

0  38.2 


20  49  51.9 
20  :)8  44.6 
20  27  16.5 

20  15  27.7 
20  3  18.5 
19  50  49.1 

19  :n  59.8 
19  24  50.9 
19  11  22.7 


Dift  for 
IHoar. 


-10.22 

11.2:) 

12.23 

-I3.2:) 
14.22 
15.21 

-16.19 
17.16 
18.13 

-19.09 
20.04 
20.98 

-2I.!>2 
22.*> 
23.77 

-24.68 
25.5H 
26.47 

-27.:«J 

28.2:i 
29.10 

-2JI.95 
.10.80 
31.64 

-32.46 
33.27 
34.07 


18  57  35.5;  -34.8»l 

18  13  29.4  I    .15.64 

18  29    4.8 1    :i6.4 1 

18  14  22. 1>    37.16 


N.  17  59  21.4'  -37.90 


BqaAtioBof 

Timo, 

to  be 
SobtiBcted 

froa 
Mmmi  TinM. 


m       ft 

3  32.55 
3  44.09 
3  55.35 


4 

4  16.92 
4  27.19 


DUU  fur 
1  Hoar. 


4   37.10 

4  46.60 

4  55.67 

5  4.32 
5  12.54 
5  20.29 


5  27.56 
5  34.35 


5  40.65 '    0.2&2 


5  46.44 

5  51.72 

5  56.48 

6  0.71 
6  4.40 
6  7.56 

6  10.17 

6  12.23 

6  13.71 

6  14.65 

6  15.01 

6  14.80 

6  14.00 

6  12.61 

6  10.62 

6  8.0:1 


6     4.8-11    0.145 


0.487 
0.475 
0.463 


6.29      0.450 
0.436 


0.421 

0.405 
(».388 
0.370 

0.352 
0.333 
0.313 

0.293 
0.273 


0.231 
0.209 
0.187 

0.165 
0.143 
0.120 

0.«»97 
0.074 
0.<K>l 

0.028 
0.004 
0.020 

0.(M5 
0.070 
0.(K«5 
0.120 


L 


Norr-^TlM MnMiMnripr  for  mran  no«m  may  be  MoniuMl  \\»  mm^  •••  thai  for  opporpnt  ooon. 

TbfO  ftifta  —  ]in*ttxod  lo  tbe  boorly  cbjui|{«  of  doeliartkm  IndicatM  Uuit  oorlb  decliasttocw 
ModocrMolBK. 


SidertMl 

Time, 

or 

Kiieht  AeoettMon 

of 

MoMiSaB. 


b      m       « 

6  37  50.99 
6  41  47.55 
6  45  44.10 

6  49  40.66 
6  53  37.22 
6  57  33.78 


7 

7 
7 


1  30.33 
5  26.89 
9  23.45 


7  13  20.01 
7  17  16.56 
7  21  13.12 

7  25  9.6H 
7  29  6.24 
7  33  2.79 

7  36  59.:<5 
7  40  55.90 
7  44  52.46 

7  48  49.01 
7  52  45.57 
7  56   12.12 


8 
H 
H 


0  :<8.68 
4  35.23 
N  31.79 


8  12  2H.3t 
8  16  21.90 
8  20  21.45 

8  24  18.01 

8  28  1  t.'VH 

8  :i2  11.12 

8  36  7.6H 

8  40     4.23 


IHff.  f«r  I  Hour. 
4.  9".Hr»fi.\ 


Ji 
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6BEENWI0H  MKAN  TIME. 

THK  MOON^S 

i 

snciDiAnrsR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRAVSrr. 

AOX. 

Hmu 

Midaiglit. 

Noon. 

Diff.  tor 
IHonr. 

ICIdaichi. 

DMK  for 
1  Hoar. 

Meridiftoof 
GrMDwkh. 

'iNfl:  Ibr 
IHoor. 

H-. 

1 

16  2SL5 

16  26'!7 

59'  59!3 

•l-r.'39 

60'  14!4 

1 

i      •l-l.ll 

b      m 

6 

m 

d 

28.9 

3 

16  29.6 

16  81.9 

60  25.9 

0.80 

60  33.6 

•     +0.47 

0  37.5 

3.53 

0.6 

8 

16  82.9 

16  32.8 

60  37.2 

^.14 

60  36.9 

-0.18 

1  37.8 

3.49 

1.6 

4 

16  31.7 

16  29.6 

60  32.8 

-0.49 

60  25.2 

-0.77 

2  36.6 

9.40 

26 

5 

16  26.7 

16  23.0 

60  14.5 

1.01 

60     1.0 

1.93 

2  32.8 

3.39 

3.6 

6 

16  18.7 

16  13.9 

59  45.2 

1.39 

59  27.7 

1.51 

4  26.6 

3.19 

4.6 

7 

16    8.8 

16    3.5 

59    8.9 

-1.61 

58  49.2 

-1.66 

5  18.4 

3.13 

5.6 

8 

15  58.0 

15  52.5 

58  29.0 

1.68 

58    8.8 

1.68 

6     8.8 

3.06 

6.6 

9 

15  47.0 

15  41.6 

57  48.7 

1.66 

57  28.9 

1.63 

6  58.4 

3.06 

7.6  1 

10 

15  36.4 

15  31.4 

57    9.7 

-1.57 

56  51.3 

-1.51 

7  48.0 

3.07 

8.6 

11 

15  26.6 

15  22.0 

56  33.7 

1.44 

56  16.9 

1.37 

8  37.9 

9.08 

9.6 

12 

15  17.6 

15  13.5 

56    0.9 

1.*^ 

55  45.8 

1.33 

9  28.0 

9.09 

10.6 

18 

15    9.7 

15    6.0 

55  31.6 

-l.ir, 

55  18.3 

-1.07 

10  18.2 

9.09 

11.6 

14 

15    2.7 

14  59.5 

55    5.9 

l.CM) 

54  54.4 

0.93 

11     8.0 

1      9.06 

12.6 

15 

14  56.7 

14  54.1 

54  43.9 

0.8:^ 

54  34.4  , 

0.75 

11  56.9 

9.01 

13.6 

16 

14  51.8 

14  49.8 

54  25.9 

-0.645 

54  18.6 

-0.66 

12  44.6 

1.95 

14.6 

17 

14  48.1 

14  46.8 

54  12.5 

0.45 

54     7.7  j 

0.34 

13  30.7 

1.89 

15.6 

18 

14  45.9 

14  45.4 

54    4.3 

-0.39 

54    2.5 

-0.08 

14  15.3 

1.83 

16.6 

19 

14  45.4 

14  45.8 

54    2.4 

•M).06 

54     4.0 

+0.33 

14  58.7 

1.79 

17.6  ! 

90 

14  46.8 

14  48.3 

54    7.6 

0.:w 

54  13.2 

0.55 

15  41.3 

1.77 

18.6  1 

91 

14  50.4 

14  53.1 

51  20.9 

0.73 

54  80.8  1 

1 

0.93 

16  23.9 

1.78 

19.6 

82 

14  56.5 

15    0.4 

54  43.1 

•1-1.13 

54  57.7 

+1.31 

17     7.2 

1.83 

20.6 

28 

15    5.0 

15  10.2 

55  14.5 

1.50 

55  33.6 

1.68 

17  51.8 

1.90 

21.6 

24 

15  16.0 

15  22.3 

55  54.9 

1.85 

56  18.2 

3.03 

18  38.8 

9.09 

22.6 

25 

15  29.2 

15  36.4 

56  43.3 

•1-3.16 

57    9  9 

+3.36 

19  28.7 

3.15 

23.6 

26 

15  44.0 

15  51.7 

57  37.6 

8..33 

58    5.9 

3.37 

20  22.1 

9.30 

24.6 

27 

15  59.4 

16    7.1 

58  34.4 

3.36 

59    2.4  1 

1 

3.39 

21   18.9 

9.43 

25.6 

28 

16  14.4 

16  21.2 

59  29.3 

-1-3.17 

59  54.4 

+1.99 

22  18.5 

9.53 

26.6 ; 

29 

16  27.4 

16  82.6 

60  17.0 

1.75 

60  36.4 

1.46 

23  19.4 

9.54 

27.6 

80 

16  36.9 

16  40.0 

60  52.1 

1.13 

61     3.5 

+0.76 

6 

28.6 

81 

16  41.9 

16  42.4 

61   10.4 

+0.37 

61   12.4 

-0.03 

0  20.0 

9.50 

0.3 

89 

16  41.7 

16  89.7 

61     9.6 

-0.43 

61     2J2 

-0.80 

1  19.1 

9.49 

1.8 

^ 
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GBEENWIOH  iSBAS  TIME. 

THE  MOON'S  RIGHT  AfiCBNSION  AND  DECLINATION. 

Hour. 

Bight  ABoeosion. 

Diff.for 
IMinuto. 

DeoUiifttioin. 

* 

Diftfor 
llCiniite. 

Hour. 

Right  Aaoension. 

Diitfor 
iHimittt. 

DeoUnAitkm. 

Difl 
iHi 

TH 

UK8D. 

IT  1. 

SATUBDAY  8. 

h    m      8 

8 

O          /         // 

it 

h    m     8 

8 

O     ^#          tt 

0 

6  15  AIM 

9.56d7 

N.18  46  58.6 

0.356 

0 

8  19  40.37 

ajssTe 

N.16  32  29.7 

1 

1 

6  18  15.61 

0.5719 

18  47  16.2 

0.997 

1 

8  22  13.75 

9.6650 

16  26  35.6 

\ 

2 

6  20  49.99 

2.5740 

18  47  25.9 

•f  0.095 

2 

8  24  46^ 

8.5584 

16  20  34.5 

I 

3 

6  23  24.49 

2m')759 

18  47  27.6 

-0.037 

3 

8  27  20.04 

8.5488 

16  14  26^ 

1 

4 

6  25  59.10 

9.5778 

18  47  21.4 

0.169 

4 

8  29  52.95 

9.5471 

16    8  11.7 

5 

6  28  33.83 

9.5797 

18  47    7.3 

0.309 

5 

8  32  25.69 

8.5449 

16    1  50.1 

6 

6  31    8.66 

9.5813 

18  46  45.2 

0.435 

6 

8  34  58.25 

8.5413 

15  55  21.8 

7 

6  33  43.58 

9.5898 

18  46  15.1 

0.567 

7 

8  37  30.64 

8.5383 

15  48  46.8 

8 

6  36  18.59 

9.5843 

18  45  37.1 

0.700 

8 

8  40    2.85 

84063 

15  42    5^ 

9 

6  38  53.69 

9.5857 

18  44  51.1 

0.834 

9 

8  42  34.88 

8.5388 

15  35  17.3 

10 

6  41  28.87 

9.5869 

18  43  57.1 

0.968 

10 

8  45    6.72 

8.5881 

15  28  22.9 

11 

6  44    4.12 

9.5879 

18  42  55.0 

1.101 

11 

8  47  38.37 

8.S860 

15  21  22.0 

12 

6  46  39.42 

9.5889 

18  41  45.0 

1.933 

12 

8  50    9.84 

8.5898 

15  14  14.8 

13 

6  49  14.78 

2.5898 

18  40  27.0 

1.367 

13 

8  52  41.11 

8.5195 

15    7     1.3 

14 

6  51  50.20 

9.5906 

18  39    0.9 

1.501 

14 

8  55  12.18 

8.5161 

14  59  41.7 

15 

6  54  25.66 

9.5913 

18  37  26.8 

1.635 

15 

8  57  43.04 

8J»97 

14  52  lao 

16 

6  57     1.16 

9.5919 

18  35  44.7 

1.768 

16 

9    0  13.70 

8.6098 

14  44  44J2 

17 

6  59  36.69 

9.5994 

18  33  54.6 

1.909 

17 

9    2  44.15 

8.5068 

14  37    6.5 

18 

7    2  12.25 

9.5997 

18  31  56.5 

9.035 

18 

9    5  14.40 

8JM83 

14  29  22^ 

19 

7    4  47.82 

9.5930 

18  29  50.4 

9.168 

19 

9    7  44.43 

8.4988 

14  21  33.5 

20 

7    7  23.41 

9.5939 

18  27  36.3 

9.309. 

20 

9  10  14.25 

9.4959 

14  13  38.3 

21 

7    9  59.00 

9.5939 

18  25  14.2 

9.434 

21 

9  12  43.85 

8.4815 

14    5  37.4 

22 

7  12  34.59 

9.5939 

18  22  44.2 

9.567 

22 

9  15  13.23 

9.4878 

13  57  30.9 

23 

7  15  10.18 

9.5831 

N.18  20    6.2 

9.689 

23 

9  17  42.39 

8.4841 

N.13  49  18.9 

F 

RTDAl 

{  2. 

81 

U^DA" 

r  4. 

0 

7  17  45.76 

9.5998 

N.18  17  20.3 

9.839 

0 

9  20  11.32 

8.4808 

N.13  41     1.5 

1 

7  20  21.32 

9.5924 

18  14  26.4 

9.963 

1 

9  22  40.03 

8.4766 

13  32  3a8 

2 

7  22  56.85 

9.5919 

18  11  24.7 

3.094 

2 

9  25    8i»l 

8.4788 

13  24  10.7 

3 

7  25  32.35 

9.5913 

18    8  15.1 

3.995 

3 

9  27  36.77 

8.4090 

13  15  37.4 

4 

7  28    7.81 

9.5907 

18    4  57.7 

3.356 

4 

9  30    4.79 

8.4051 

13    6  59.0 

5 

7  30  43.22 

9.5899 

18     1  32.4 

3.487 

5 

9  32  32.58 

8.4618 

12  56  15.5 

6 

7  33  18.60 

9.5891 

17  57  59.3 

3.617 

6 

9  35    0.14 

9.4574 

12  49  27.0 

7 

7  35  53.92 

9.5889 

17  54  18.4 

3.746 

7 

9  37  27.47 

8.4535 

12  40  33.7 

, 

8 

7  38  29.18 

9.5871 

17  50  29.8 

3.874 

8 

9  39  54.56 

8.4495 

12  31  35.5 

9 

7  41     4.37 

2.5858 

17  46  33.5 

4.009 

9 

9  42  21.41 

8.4455 

12  22  32.5 

10 

7  43  39.48 

9J>845 

17  42  29.5 

4.130 

10 

9  44  48.02 

8.4416 

12  13  24.9 

" 

11 

7  46  14.51 

22.5832 

17  38  17.9 

4.957 

11 

9  47  14.40 

8.4377 

12    4  12.8 

12 

7  48  49.46 

2.5818 

17  33  58.6 

4.384 

12 

9  49  40.54 

8.4337 

11  54  5a2 

13 

7  51  24.32 

2.5803 

17  29  31.8 

4.509 

13 

9  52    (J.44 

8.4897 

11  45  aw 

14 

7  53  59.09 

2.5787 

17  24  57.5 

4.634 

14 

9  54  32.10 

8.4857 

11  36    9.8 

15 

7  5()  33.76 

2.5769 

17  20  15.7 

4.759 

15 

9  56  57.52 

8.4817 

11  26  40.2 

IG 

7  59    8.32 

2.5751 

17  15  26.4 

4.883 

16 

9  59  22.70 

8.4177 

11  17    a4 

17 

8     1  42.77 

9.5739 

17  10  29.7 

5.006 

17 

10    1  47.65 

8.4138 

11    7  2a6 

18 

8    4  17.10 

9.5719 

17    5  25.7 

5.128 

18 

10    4  12.36 

8.4088 

10  57  46.8 

19 

8    6  51.31 

2.5692 

17     0  14.3 

5.250 

19 

10    6  36.83 

8.4068 

10  48     1.0 

20 

8    9  25^39 

2.5670 

16  54  55.7 

5.370 

20 

10    9    1.06 

8.4017 

10  38  11.4 

21 

8  11  59.rj5 

2.5648 

16  49  29.9 

5.490 

21 

10  11  25.04 

8.3977 

10  28  l&l 

! 

22 

8  14  a3.17 

2.5624 

16  43  56.9 

5.609 

22 

10  13  48.78 

8.3837 

10  18  21.1 

j 

23 

8  17    6.84 

2.5600 

16  38  16.8 

5.797 

23 

10  16  12^ 

8J888 

10    8  20.5 

!• 

^J24 

8  J9  40.37 

2.5576 

N.16  32  29.7 

5.843 

24 

10  18  35.56 

8.3866 

N.  9  58  16.5 

II 
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GREENWICH 

MEAl^  TIME. 

THB  MOOITB  RIGHT  ASCENSION  AND  DECLINATION. 

U^^Bv  • 

BigkftA««Mloii. 

DUUftnr 
iMIavte. 

DmiUbMob. 

DUr.for 
IMtauite. 

Bomr. 

Bicbt  Ajocnaion. 

Diftlbr 
IMinato. 

DadiBAtloa. 

1 
IHCfor 

iMlBllto. 

^■^^Pfl^  VB^  ^BHa^^^^^Pi^B^Pi^n^HB* 

M 

ONDA 

Y  6. 

WEDNESDAY  7, 

h     B     • 

■ 

O          t         01 

ti 

h      U       n 

• 

Oil* 

u 

0 

10  18  3.5.56 

tJ866 

N.  9  58  16.5 

iOUM 

0 

19    8  58.56 

9.9905 

N.  1  19  40.8 

I1JI6 

1 

10  90  58^J 

%jmiB 

9  48    9.1 

10.159 

1 

19  11  19.06 

9.9941 

1     1  99.0 

11.311 

3 

10  93  9i;)d 

9.3779 

9  37  58.3 

10.908 

9 

19  13  95.45 

9.9917 

0  50    3.5 

11.306 

3 

10  95  43i)4 

9.3740 

9  27  44.1 

10.909 

3 

19  15  38.68 

9.9104 

0  38  45.4 

11.908 

4 

10  98    6.96 

9.3701 

9  17  96.8 

10.313 

4 

19  17  51.78 

9.9179 

0  97  97.7 

11.901 

5 

10  30  98..35 

9J009 

9    7    6.5 

10.363 

5 

19  90    4.74 

9.9149 

0  16  10.5 

11.989 

6 

10  :»  50.90 

9JMB3 

8  56  43.9 

10.413 

6 

19  99  17.57 

9.9197 

N.  0    4  589 

11.979 

7 

10  a5  11.89 

9.3564 

8  46  16i) 

I0.4ft? 

7 

19  94  30.97 

9J9107 

8.  0    6  99.1 

11.961 

8 

10  37  33.91 

9.3545 

8  as  47.8 

10.508 

8 

19  96  49.a5 

9.9087 

0  17  37.4 

11.949 

V 

10  »l  54.36 

9.3507 

8  95  16.0 

10.553 

9 

19  98  55.31 

9.9067 

0  98  59.0 

113S7 

10 

10  49  15J29 

9.3408 

8  14  41.5 

10.697 

10 

19  31     7.(55 

9.9047 

0  40    5.H 

11.999 

11 

10  44  :)5i)9 

9.3431 

8    4    4.4 

10.639 

II 

19  a  J  19.87 

9.9097 

0  51   18.7 
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12  .3;^  13.2 

7a07 

3 

23  12  43.74 

1.8006 

5  58    8.8 

9UI63  ' 

4 

21 

42  *>8.08 

1.0610 

12  25  59.8 

7.940 

4 

23  14  37.15 

1.8606 

5  49    4.8 

9.079  ! 

5 

21 

44  25.73 

l.»M»7 

12  18  43.3 

7.300 

5 

23  16  30.52 

1.8899 

5  39  59.3 

9.103 

6 

21 

4(i  2a25 

1.0676 

12  11  23.8 

7UJ50 

0 

23  18  23.86 

1.8887 

5  30  52.4 

9.197 

7 

21 

48  20.04 

1.0C)55 

12    4     1.3 

7.400 

7 

23  20  17.16 

1.8881 

5  21  44.0 

9.151 

8 

21 

50  17.91 

1.9534 

1 1  5(>  35.8 

7.450 

8 

2:^  22  10.43 

5  12  34.2 

9.174  , 

9 

21 

52  15.05 

1.0513 

11  49    7.3 

7.490 

,   23  24    af;7 

1.8871 

5    3  23.1 

9.197 

10 

21 

54  12.07 

1.040%! 

n  41  35.9 

7.547 

10 

23  25  56.88 

1.8886 

4  54  ia6 

8.919 

11 

21 

5t>    8.90 

1.0474 

11  34     1.0 

7.503 

11 

23  27  50.06 

1.8688 

4  44  56.8 

9.941 

12 

21 

58    5.73 

1.045Si 

1 1  21»  24.5 

7.64^ 

12 

2:^  29  4:1.22 

I.88B0 

4  35  41.7 

9.969 

13 

»» 

»  * 

0    2.38 

l.04:ja» 

11   18  44.0 

7.6l«8 

13 

23  31  36.37 

1.8856 

426  25.3 

9.983 

14 

I  58.1>2 

1.04ia 

11   11     1.9 

7.735 

14 

23  33  29.50 

1.8653 

4  17    7.7 

9J83 

15 

\\  55.:I4 

1.0303 

11     3  10.4 

7.75<l 

15 

23  as  22.61 

I.8BU 

4    7  49.0 

9J99 

lt5 

5  5i.m 

1.0374 

10  5.->  28.2 

7.836 

10 

23  37  15.71 

1.88« 

3  58  29.1 

0.341 

17 

7  47.8:i 

1.0356 

10  47  37.3 

7.!f70 

17 

2:1  .39    8.80 

XJOO^n 

3  49    8.1 

9.368 

18 

»» 

«■«» 

9  43.91 

1.0337 

10  »>  4.3.8 

7.013 

18 

23  41     1.89 

1.8847 

3  39  4aO 

9.377  1 

19 

11  ;i9.88 

1.0310   ' 

10  31  47.7 

7.067 

19 

23  42  54JC 

1.8817 

330  22.8 

9J85 

20 

13  ;^J4 

1.0301 

10  2:^  49.0 

8.D0O 

20 

%\  44  48.05 

1.88C 

3  20  58.6 

8.419 ; 

21 

15  3l.4i> 

1.0*3   , 

10  15  47.7 

8.W4 

21 

%^  46  41.14  ; 

XJOO^n 

3  11  33.4 

9.498  ; 

22 

»M 

17  27.14 

1.^266 

10     7  43.9 

8.1W4 

22 

23  48  31.23 ' 

1.8848 

3    2    7.3 

9.443  i 

23 

22 

19  22.0i> 

1.9940   ^ 

9  5.^)  37.0 

8.1:25 

2:^ 

^^  50  97J33 

1.88B8 

2  52  40.2 

9.459 

24 

22 

21  18.13 

1J839 

S.  9  51  28.9 

8.165 

24 

23  52  2a4:} 

1J8U 

S.  2  43  12J2 

8.473  i 
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GBBBNWICH  MBAN  TIME. 


THB  MOOira  BIGHT  ASCENSION  AND  DBOUNATION. 


Btgkt 


Die  far 


Didfttf 


WEDNESDAY  21. 


h 

93 
23 
23 
2:) 
23 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


m      • 

• 

59  20.43 

I.«61 

54  ia54 

1.88M 

56    a68 

1.8068 

57  S»M 

1.8888 

«)  5a02 

1.8866 

1  46.22 

14«60 

3  39.45 

1.8874 

5  32.71 

1.8879 

7  26.00 

1.8866 

9  19.33 

I.88B9 

11   1^70 

1.8889 

13    6.11 

1.8B08 

14  50.57 

1.8913 

16  53.07 

1J989 

18  46.63 

1.8B31 

20  40J24 

1.8939 

22  33.90 

1.8948 

24  27.62 

1.8869 

36  21.41 

1.8970 

28  I5J26 

1.8081 

30    9.18 

1.8098 

32  ai7 

1.9005 

33  57J24 

1J018 

35  51.39 

1J09I 

2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
8.  0 
N.  0 
0 
0 
0 
0 
N.  0 


24 

14 

5 


43  12J2 
33  4a4 
13.7 
43.2 
UJ9 
55  39.9 

46  7.2 
36  33.8 
26  59.8 

17  25J2 
7  50.0 

58  14.3 
48  38.0 
39  1.3 
29  24.1 
19  46.5 
10  8J> 
0  30.2 
9    8.4 

18  47.3 
28  2&5 
38    5.9 

47  45JS 
57  25J2 


THUESDAT  22. 


0  37 
0  39 
0  41 
0  43 
0  45 
0  47 
49 
51 


0 
0 
0 
0 
0 
0 

1 
1 
1 
1 
1 
I 
I 
I 
1 
1 
1 
1 
1 


53 

54 

56 

58 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

33 


45.61 

1J044 

:I9.92 

1J069 

34;i2 

1.0073 

28.80 

1.9988 

23i« 

1.9106 

\SM 

1.9189 

12.84 

1.9139 

7.72 

1.91S6 

2.71 

1.9173 

.S7.80 

1.9198 

53.01 

1.9911 

4H;« 

1J830 

4a77 

1JI8B0 

:w.*« 

1J971 

35.02 

1J899 

JKIK^ 

1.9313 

26.78 

1.9X18 

'JUM 

1.9359 

19.08 

1.9388 

15.44 

1.9486 

UM 

1.9489 

SM 

1.9464 

531 

1.9479 

2.34 

1J606 

»M 

IJ0a9 

w. 


1  7  5.0 
1  16  44.9 
I  26  24.8 
I  36  4.8 
I  45  44.7 

1  55  24.6 

2  5    4.4 


14  44.1 
24  23.6 
34    2i) 


2 
2 
2 
2  43  41.9 

2  53  20.7 

3  2  59.2 
3  12  37.3 
3  22  15.1 


3  31 
3  41 


3  51 

4  0 
4 
4 


52JS 

29.4 

5.8 

0  41.7 

10  17.1 

19  51.8 


IN. 


4  29  25J) 
4  38  59.3 
4  48  32.0 
4  58    3i» 


J88 
.515 

9.587 
.539 
Mi 

9.583 
.579 
.5«9 
.501 


ft 
1.473 


.816 


.841 
.846 
.861 


MB 
Ml 


9.864 
9.886 
9.888 
9J88 
9.886 
9.884 
9.063 
9J61 
9.867 
9il68 
9.848 
9.844 
9.838 
9.833 
9M! 
9^19 
9311 
9J03 
9.594 
9.584 
9.573 
9.589 
9.561 
9.638 
9^86 


Bight 


DiC 


Diff.for 


0 

1 

2 

3 

4 

5 

6 

7 

8. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


FBIDAY  28. 


h  m 
1  23 
1  25 
I  27 
1  29 
1  31 
1  33 
1  35 
1  :J7 
I  :«) 
1  41 
1  43 
1  45 
1  47 
1  49 
1  51 
1  53 
1  55 
1  57 
1  59 
I 


2 
2 
2 
2 
2 


3 
5 

7 
9 


• 

• 

59.45 

1J639 

56.72 

1.9568 

54.15 

1J686 

51.74 

1J813 

49J50 

1J849 

47.44 

1J879 

45.56 

1.9791 

43A5 

1.9739 

42;i2 

1J781 

40.98 

1.9799 

t^Ki 

1J894 

38.87 

1.9858 

38.10 

1.9888 

37.53 

1J091 

37.16 

1*98&5 

36.99 

1  •WP^f 

37.03 

9U»94 

37.28 

9MBB 

37.74 

9.0096 

38,42 

SU>I38 

39J« 

94)188 

40.44 

9uno6 

41.78 

t.0943 

43.^5 

9j9881 

N.  4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 

N.  8 


58    3.9 

7  85.0 

17    5.3 

26  34.8 

36  3.3 

45  30.9 

54  57  JS 
4  23.1 

13  47.6 
23  UJO 
32  33.2 
41  54J2 
51  14.0 
0  32.5 
9  49.7 
19  .5JS 
28  \9J» 

37  32.8 

46  44.3 

55  54.2 
2.5 
9J2 

14J2 
17.5 


5 
14 
23 
32 


8ATUEDAY  24. 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


II 
13 
15 
17 
19 
21 
24 
26 
28 
30 
32 
34 
36 

:» 

2  40 
2  42 


2 
2 
2 
2 
2 
2 
2 
2 
3 


44 
46 
49 
51 
.53 
55 
57 
59 
1 


45.15 

47.19 

49.46 

51il7 

54.72 

57.72 

OM 

4.46 

8.21 

12.21  i 

16.47  1 

21.00; 

25.791 
30.84  I 
3<>.I7 
41.77 

47.«r> ; 

53.80 
0.23 

laiM 
21.23 
28.81 
36.68 
44.84 


8.0359 
9.0098 
9UK38 
9a>479 
90090 

9Mn 

9UM46 
9.08(« 

9ar739 

9.0778 
94)890 
94)866 
94)911 
94)957 
9.1009 
9.1048 
9.1085 
9.1143 
9.1191 
9.1939 
9.1987 
9.1338 
9.1386 


W.  8 
'■  8 
8 
9 
9 
9 
9 
!> 
«» 
10 
10 
10 
10 
10 
10 
10 

11 
11 
II 
11 

I    n 
II 

I   II 

IN.12 


41 
50 
59 
8 
17 
25 
34 


19.0 
18.7 
16.5 
12.4 
6.4 
.58.3  1 
48.2 

43  36.0 
.52  21.6 

I     5.1 

9  46.3 

18  25.1 

27    1.6 

35  35.7 

44  7.4 
52  36.6 

I  3J2 
9  27.1 
17  48-3 
26  6.8 
:m  22.6 
42  35.6 
50  45.7 
58  52.8 
6S&A 


9.586 

9.519 
498 
463 


459 

.436 
.417 


JIHO 
.300 
.340 
.319 
.997 
.375 
J3M 
.998 
.903 
.178 
.159 
.195 
4197 


4>40 


94)10 
8.P79 
8.948 
8.918 
BJfm 
8.848 
8.814 
8.778 
8.749 
8.798 
8.887 


8.548 
9.507 
6.485 
8.491 
8.378 
8.331 


K.940 
M99 
a.143 
84193 


A 
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GBEESrwICH  MSAX  TOOL 


I 


0 
I 

u 

4 

5 

7 

8 

9 

10 

II 

1'^ 

i:i 

14 
15 
16 
17 
IH 
19 
20 
til 
SIU 


0 

I 

2) 

4 

A 

0 

7 

H 

U 

10 

II 

l\l 

Ki 

14 

15 

10 

17 

IH 

lU 

*^1 

\5VI 


SUITDAY  ». 


il      M 


I  44JM 

ti    2j06 

8  IIJ2 

10  1150.48 

is;  ^J4 

14  40.11 

10  5o;«^ 

19    Oi^ 

'^1  11^ 
u^  mm 

27  40^ 

wm 

11.10 

:^5  :J7.04 

M  50.49 

4 1    4.2r$ 

A'.i  \HM 
45  ;W.79 
47  47.55 
50  'iM 
f^i  18.00 


S.I7»1 
S.1M3 

St.! 


>.12  0 
1*2  14 
U  22 
12  dU 
12  % 
12  40 

12  54 

13  1 
13  9 
13  17 
13  24 
13  32 

<    13  :x^ 

,     13  46 

13  54 


14 
14 
14 


I 

b 

15 


V.5 

•^.'2377 

a.Wfc7 
».aft97 


I     14  22 

.     14  29 

I     14  'M\ 

,     14  43 

i     14  49 

|NJ4  50 


58.0 
56.0 
50j= 
42.4 
30.7 
15.«; 
57.1 
35J2 

9-i5 
AOM 

8J2 
3li^ 
51i5 

8.0 

2o;i 

28i5 

3:U 
29.4 
21.4 
9.1 
52Ji 
31.6 


MONDAY  26. 


3  51 
3  50 

3  59 

4  I 


4 
4 
1 


3 
5 

H 


4   10 


4 
I 
4 
4 
4 
4 
4 


15 
17 
19 

♦44 
tiO 


4  29 
4  31 
I  \\\\ 


4 
1 
4 


an 

40 

4:t 


1  45 


4 
4 


48 
50 


49.88 
(t.29 
23.0:i 
40.10 
57.51 
15.25 
:13.32 
51.73 
10.47 
29.54 
4H.95 
H.09 
2H.70 
49.10 
9,90 
30.97 
5-J,:i7 
14.01» 
3(LI4 
58.52 

44.25 

7.00 

31.27 


tt,y7(i7 

U.U70U 

U.WH4 

u.:fuutf 
u.:iiM 
u.:nNi7 

u.iuti? 
ii.au7)j 

ti.M47 
tt.a7(M 

\j,a7ft'< 

9.3t»7tt 


N.15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
10 
1(» 
10 
10 
10 
hi 
10 
l(i 
10 
10 
10 
17 
17 
17 

N.17 


3  0.3 
9  :W).5 

10  2.1 
22  2.3.1 
28  :i9.4 
34  51.0 
40  57.7 
4(i  59.({ 
52  5().() 
58  48.5 

4  35.4 
10  17.2 

15  r»:i.7 

21  25.0 
51.0 
11.0 
2(J.7 
42  30.4 
47  40.5 
52  38.9 
57  31.7 
18,7 
59.H 

;i5.l 

4.4 


2(i 
32 
37 


11 

10 


fLMS 


/. 

7, 

7, 


7.5*7 
7.487 
7.491 

7.301 

7.a:r7 

7.17-2 
7.1» 
7.038 
6.971 
6.MB 
6.631 
6.759 
6.687 
6.615 


6.541 

6.465 

6.388 

6.311 

6.939 

6.159 

6.U79 

h,W\ 

5.007 

5.893 

5.739 

5.(k^9 

5.;>65 

5.477 

5.388 

5.908 

5.907 

5.115 

5.091 

4.097 

4.839 

4.T34 

4.(;36 

4.538 

4.438 


TUESDAY  S7. 


0 
1 
% 
3 
4 
5 
6 

8 
9 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

•20 

21 

*•• 

23 
24 


k 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 


50 

» 
57 
0 
-2 
4 
7 
9 
12 
14 
17 
19 
22 
24 
27 
29 
5  32 
5  34 
36 
39 
41 
5  44 
5  40 


•      I 
3LS7 


16 


m    I 

AA 


44.19, 
9.13  j 

i 


\ 

5iJ94| 
1&41  1 
45.18  1 
12.24 
39j60 


5 
5 
5 


35.18 
a40 
31i)0 
0.68 
29.73 
59.05 
28.63 
58.48 
28.59 
58.95 


I 

21  45il! 
2B  5ai  , 
33  l^i 
36  59^, 
40  SSLO\ 
44  38.0! 
48  17^, 
51  506! 
55  17.1  I 
58  37.0 
1  50.3 
4  5a9l 
7  5a7 
10  49.6 
13  35iji 
16  14.7 
18  46.9 
21  12.0 
23  30.1  I 
25  41.0  ; 
27  44.7 
29  41J2 


WEDNESDAY  28. 


5  49 

5  52 

5  .54 

5  .57 

5  ,59 

0  2 


0 
0 


4 

7 
9 
12 
14 
17 
19 
22 
25 
27 
30 
32 
35 
:I7 
(!  40 
0  43 
0  45 
0  48 
0  50 


( 


29..56 

0.41 
31.51 

2.85 
34.42 

0.21 
38.23 
10.46 
42.91 
15.57 
48.43 
21.49 
54.74 
28.17 

1.79 
35..59 

9.56 
43.09 
17.98 
52.42 
27.01 

1.75! 
3(US 
ll.t>4| 
46.77  1 


9.519S 
9.5163 
9.5903 
9.5949 
9J980 
9.5317 
9.5354 
9.5390 
9.5496 
9.5460 
9.5493 
9.5686 
9.5557 
9.5688 
9.S618 
9.5647 
9.567S 
9.5709 
9.5798 
9.5753 
9.5778 
9.5609 
9.5894 
9.5843 


N. 


L 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


30.4 
12.3 
46.8 
14.0 
33.7 
45.9 
50.6 
47.7 
37.2 
19.1 
53.3 
19.8 
38.6 
49.6 
52.8 
48.1 
35.6 
15.2 
47.0 
10.8 
26,7 
40  34.6 
39  34.5 
38  26.4 
37  10.3 


31 
33 
34 
36 
37 
38 
39 
40 
41 
42 
42 
43 
43 
43 
43 
43 
43 
43 
42 
42 
41 


4J34 


3.819 
X713 


ajn7 

3.101 


9.709 
9.5M 

9.4n 


9.949 
9.139 
9.009 
1.881 


1.750 
1.637 
1.514 
1.391 
1.966 

ia4] 

1j015 
0.888 
0.769 
0.634 
0.506 
0J77 
0.948 
+  0.116 
-0.019 
0.143 
0.974 
0.405 
0.537 
Oj669 
0.809 
0i»35 
10)68 
1.908 
1.336 


Xn  JULT,   1886.  ISl 
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OBEENWIOH  MEAN  TIME. 

• 

• 

LUNAR  DISTANCES. 

• 

3 

Name  «nd  Bixeetioo 
of  Obitst, 

Noon. 

P.L. 

of 

DUr. 

Hlh. 

F.L. 

«f 

DIflr. 

Vlh. 

P.I.. 

of 

DUt 

UD^ 

P.L. 
of 

Suif 

W. 

22    6    5 

9443 

23  48  d§ 

9433 

2l  31'  2g 

M95 

2^14-25 

9CI9 

Jupiter 

E. 

55  16  12 

9106 

53  25  20 

9106 

51  34  28 

9106 

49  43  37 

910? 

Mars 

E. 

57  40    1 

iMi9 

55  52  16 

9999 

54    4  32^ 

sm 

52  16  50 

9930 

Spica 

E. 

78  50  33 

90^9 

76  59  22 

9004 

75    8  13 

9006 

73  17    6 

9097 

4 

Suif 

W. 

35  50  34 

9415 

37  33  48 

9417 

39  16  50 

9«0 

41    0    5 

9195 

Jupiter 

E. 

40  30  18 

9194 

38  39  55 

9190 

36  49  40 

9134 

34  59  33 

9141 

Mars 

E. 

43  19  17 

9951 

41  32    5 

99S6 

39  45    1 

9M3 

37  58    7 

9970  ; 

Spica 

E. 

64    235 

9116 

62  12    0 

9199 

60  21  34 

9198 

58  31  18 

9136  j 

Antares 

E. 

109  46  45 

9160 

107  57  17 

9163 

106    7  54 

9167 

104  18  37 

9179! 

5 

Suif 

W. 

49  33  40 

9456 

51  15  55 

9465 

52  57  58 

9474 

54  39  48 

9483 

Mars 

E. 

29    6  22 

9319 

27  20  40 

9393 

25  35  14 

8334 

23  50    4 

8346 

Spicn 

E. 

49  22  59 

9180 

47  34     1 

9191 

45  45  20 

8909 

43  56  56 

89)4 

ADtare^c 

E. 

95  14  23 

9906 

93  26    4 

8914 

91  37  57 

8B8S 

89  50    4 

9933 

6 

Suif 

W. 

63    5  34 

9535 

64  45  59 

9546 

66  26    8 

9668 

68    6    1 

9509 

Regulus 
Spica 

W. 

19    7  24 

9933 

20  55    3 

9949 

22  42  28 

9998 

24  29  38 

99tt' 

E. 

34  59  52 

9988 

33  13  35 

9306 

31  27  44 

9395 

29  42  21 

9346; 

Antares 

E. 

80  54  21 

9986 

79    8    1 

9998 

77  21  59 

9310 

75  36  14 

HJi3 

7 

Sun 

W. 

76  21  14 

9633 

77  59  24 

9646 

79  37  17 

9659 

81  14  52 

9673 

Regulus 

W. 

a3  21  27 

9390 

35    6  58 

9339 

36  52  11 

9344 

38  37    7 

9356 

Antares 

E. 

66  52  15 

9391 

65    8  27 

9405 

63  24  59 

9490 

61  41  53 

9435 

8 

Sun 

W. 

89  18  22 

9730 

90  54  10 

9759 

92  29  41 

9706 

94    4  54 

9779 

Regulus 

W. 

47  17  19 

9418 

49    0  28 

9430 

50  43  20 

9443 

52  25  54 

9455 

Jupiter 

W. 

16  32  18 

9456 

18  14  33 

9469 

19  56  30 

9481 

21  38  10 

9493 

Antares 

E. 

53  11  52 

9516 

51  31     1 

9533 

49  50  34 

9551 

48  10  32 

9570  1 

a  Aquilfe 

E. 

101  12  50 

9838 

99  40  29 

9905 

98    8  17 

9914 

96  36  16 

1 

OttkJ 

0 

Sun 

W. 

101  56  40 

9845 

103  30  10 

9858 

105    3  23 

9871 

106  36  19 

9883 

Regulus 

W. 

60  54  24 

9516 

62  35  15 

9597 

64  15  50 

9540 

65  56    8 

9551 

Jupiter 

W. 

30    2  10 

9555 

31  42    7 

9567 

33  21  47 

9580 

35    1  10 

9591 

Mars 

W. 

25  15  32 

9704 

26  52    6 

9715 

28  28  26 

9796 

30    4  31 

9738 

Antares 

E. 

39  57    4 

9675 

38  19  50 

9688 

36  43    8 

9796 

35    7     1 

9753 

a  Aquilae 

E. 

88  59  24 

9980 

87  28  46 

9993 

85  58  25 

3007 

84  28  21 

3091 

10 

Sun 

W. 

1 14  10  59 

9946 

115  48  20 

9958 

117  19  25 

9970 

118  50  15 

9961 

Regulus 

W. 

74  13  38 

9609 

75  52  21 

9619 

77  30  50 

9630 

79    9    4 

9641 

Jupiter 

W. 

43  14    6 

9649 

44  51  54 

9660 

46  29  27 

9679 

48    6  45 

9689 

Mars 

W. 

38     1     5 

9796 

39  35  38 

9807 

41     9  57 

9818 

42  44    2 

9898 

Spica 

W. 

21   15  15 

9758 

22  50  38 

9750 

24  26  12 

9745 

26    1  52 

9744 

a  Aquilfe 

E. 

77    2  42 

3103 

75  34  36 

3I9I 

74    6  52 

3141 

72  39  32 

3161 

11 

Sun  • 

W. 

126  20  48 

3039 

127  50  12 

3051 

129  19  22 

3069 

130  48  18 

3073 

Regulus 

W. 

87  16  38 

9699 

88  53  28 

9703 

90  30    4 

9713 

92    6  27 

9799 

Jupiter 

W. 

56    9  40 

9735 

57  45  a3 

9745 

59  21  13 

9756 

60  56  40 

97C 

Mars 

W. 

50  30  54 

9889 

52    3  36 

9893 

53  36    4 

9903 

55    8  19 

9913 

Spica 

W. 

:m    0    6 

9756 

35  35  32 

9760 

37  10  52 

9706 

38  46    4 

9779 

ft  Aqnilo) 

E. 

65  29  13 

3976 

64    4  33 

3301 

62  40  23 

3399 

61  16  45 

3358 

Fnmalhant 

E. 

98    2  53 

3014 

96  32  57 

3091 

95    3  10 

S080 

93  33  33 

3038 
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XV. 


OBEENWIOH  liEAN  TIME. 

LUNAR  DTHTANCEB. 

a 

• 

12 

Kome  and  DlreotloD 
of  Ol^eot. 

Noon. 

P.L. 
of 

Diff. 

mh. 

P.L. 
of 

Diff. 

VIb. 

P.L. 

of 

Diff. 

IXb- 

P.L. 

of 

Diff. 

Regiilus 

W. 

lod    5  IJ 

9789 

Q         1        U 

101  40  23 

9778 

103  15  20 

9786 

lol  50    6 

9795 

Jupiter 

W. 

68  50  43 

S8I9 

70  24  55 

9881 

71  58  55 

9630 

73  32  44 

S839 

Mars 

w. 

62  46  24 

S909 

64  17  24 

9971 

&5  48  13 

9961 

67  18  50 

'      9989 

Spica 

w. 

46  39  59 

9606 

48  14  20 

9813 

49  48  31 

9890 

51  22  l<i 

9897 

a  Aquilas 

E. 

54  27  31 

3531 

.53    7  41 

3579 

51  48  36 

3617 

50  30  20 

3664^ 

Fomallmut 

E. 

86    8  16 

3066 

84  39  49 

3096 

83  11  34 

3106 

81  43  32 

31)8 

13 

Jupiter 

W. 

81  18  59 

9681 

82  51  42 

9890 

84  24  14 

9698 

85  56  36 

'     9905 

Mars 

W. 

74  49    8 

3034 

76  18  39 

3049 

77  48    0 

."MKO 

79  17  U 

3050 

Spica 

W. 

99  10  24 

9863 

60  43  30 

9870 

62  16  27 

9877 

63  49  15 

9W3 

a  AquilaB 

E. 

44  12  57 

3885 

43    0  43 

4043 

41  49  46 

4196 

40  40  11 

4919  \ 

Fomalimiit 

E. 

74  26  56 

3179 

73    0  22 

3193 

71  34    5 

3906 

70    8    5 

3999 

aPegasi 

E. 

89    7  39 

3191 

87  39  55 

3199 

86  12  21 

3138 

84  44  57 

3147 

14 

Jupiter 

W. 

93  35  .59 

9943 

95    7  23 

9950 

96  38  38 

9968 

98    9  44 

9965 

Mars 

W. 

86  40  35 

3098 

88    8  47 

3105 

89  36  50 

3113 

91     4  44 

3191 ; 

Spica 

W. 

71  31    3 

9919 

73    2  58 

9995 

74  34  45 

9939 

76    6  23 

9939 

Antares 

W. 

26  56    2 

d909 

28  22    9 

3180 

29  48  42 

3183 

31  15  36 

3148 

Fomalhaiit 

E. 

63    2  38 

3306 

61  38  34 

3335 

60  14  52 

3345 

58  51  32 

3365  1 

a  Pegasi 

E. 

77  30  53 

3198 

76    4  42 

3909 

74  38  44 

9991 

73  13    0 

3939 

15 

Mars 

W. 

98  22    0 

3156 

99  49    2 

3163 

101  15  56 

3189 

102  42  42 

3176 

Spica 

W. 

83  42  31 

9970 

85  13  21 

9977 

86  44    3 

9983 

88  14  37 

9969 

Antares 

W. 

;w  3:^  30 

3109 

40     1  29 

3105 

41  29  32 

3103 

42  57  38 

3101 

Foraalhaut 

E. 

.52     1  24 

3493 

.50  40  52 

3593 

49  20  5!) 

48    1  29 

3589 

a  Pegnsi 

E. 

66    8    0 

3300 

64  43  49 

3315 

63  19  55 

3339 

61  56  20 

3348  i 

1  16 

Spica 

W. 

f)5  45  38 

3018 

97  15  29 

3099 

98  45  14 

3096 

100  14  52 

3094 

1 

Antares 

W. 

50  18  26 

3101 

51  46  35 

3109 

53  14  42 

3103 

54  42  48 

3105 

Fomalbaiit 

E. 

41  m    2 

3813 

40  20  13 

3871 

39    6  24 

3934 

37  53  39 

4005 

ot  Pegasi 

E. 

.55    3  31 

3446 

53  42    7 

3469 

52  21     8 

3493 

51    0  36 

3519 

a  Arietis 

E. 

97  26  46 

3135 

95  59  19 

3140 

94  31  58 

3144 

93    4  42 

3149 

17 

Antares 

W. 

62    2  47 

3114 

63  30  40 

3116 

64  58  30 

3118 

66  26  18 

3190 

1 

1 

ot  Pegnsi 

E. 

44  25  52 

3683 

43    8  47 

3794 

41  52  25 

3768 

40  36  51 

3819 

1 

a  Arietis 

E. 

85  40  48 

3173 

84  23    6 

3178 

82  .56  30 

3183 

81  30    0 

3187 

1 

18 

Antnres 

W. 

73  44  42 

3199 

75  12  16 

3130 

76  39  49 

3131 

78    7  21 

1 
3133 

, 

a  Aqiiilfe 

W. 

34  37  20 

4967 

35  34  41 

4833 

36  33  50 

4714 

37  34  38 

4C06 

1 

1 

a  Arietis 

E. 

74  18  54 

3911 

72  52  58 

3916 

71  27    8 

3990 

70    1  23 

3995 

Aldebaraii 

E. 

106  30  a3 

3061 

105     1  36 

3064 

\m  32  42 

3065 

102    3  50 

3067 

'  19 

Antflres 

W. 

85  24  39 

3136 

86  52    5 

3137 

88  19  30 

3137 

89  46  55 

3136 

a  Aqiiilee 

W. 

42  .59  15 

4906 

44    7  35 

4147 

45  16  51 

4093 

46  26  59 

40-14 

a  Arietis 

E. 

62  54    8 

3951 

61  28  59 

3957 

60    3  .57 

3969 

58  39    1 

3967 

1 

Aldcbnrnn 

E. 

94  40    0 

3073 

93  11  17 

3073 

91  42  34 

3073 

90  13  52 

3073 

1 

Sun 

E. 

143    7  37 

3461 

141  46  29 

3460 

140  25  20 

3450 

139    4  10 

3457  ! 

20 

Antares 

W. 

97    4  14 

3131 

98  31  46 

3199 

99  59  20 

3197 

101  26  57 

3194 

i 

tt  Aqnilie 

W. 

52  28  41 

3847 

.53  42  55 

3815 

54  57  42 

3786 

56  12  59 

3758  ; 

1 

Of  Arietis 

E. 

51  36    7 

3300 

50  11  56 

3309 

48  47  55 

3318 

47  24    4 

3397  1 

Aldebnron 

E. 

82  50    8 

3067 

81  21  18 

3065 

79  52  25 

3001 

78  23  28 

9060 

L 

/         / 

, 

■ 
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JULY,    1886. 


xvn. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

r 

20 

Namo  «nd  Direetion 
of  Otdoot. 

Noon. 

P.L. 
of 

Diir. 

Ulb. 

P.L. 
of 

Dur. 

yv^ 

P.L. 

of 

IMit 

IX^ 

P.L. 
af 

VeWU8 

E. 

p     1    II 
98  23  10 

3533 

9^    3  2§ 

3630 

95  4^31 

wn 

9I2337 

asM ' 

Suif 

E. 

132  17  47 

3445 

130  56  21 

3449 

129  34  52 

3439 

128  13  90 

3431 

21 

a  Aqiiilae 

W. 

62  36  12 

3839 

63  54    4 

3610 

65  12  18 

3689 

66  30  53 

3581 

a  ArietiB 

E. 

40  27  58 

3383 

39    5  35 

3410 

37  43  30 

3C31 

36  21  49 

3456 

Aldebaraii 

E. 

70  57  41 

3038 

69  28  15 

3033 

67  58  43 

wn 

66  29    4 

3091 

Venus 

E. 

87  43    3 

3501 

B6  22  40 

3496 

85    2  11 

3469 

83  41  35 

9483 

Sun 

E. 

121  24  26 

3411 

• 

120    2  22 

3404 

118  40  10 

3398 

117  17  51 

3391 

22 

a  Aqui]» 

W. 

73    8  48 

3494 

74  29  19 

3478 

75  50    8 

3468 

77  11  15 

3446 

Fomalhaiit 

W. 

40  17  45 

3803 

41  32  44 

3746 

42  48  42 

3094 

44    5  35 

3646 

Aldebnnin 

E. 

58  58  43 

S984 

57  28  10 

9976 

55  57  27 

9967 

54  26  33 

9957 

Venus 

E. 

76  56  35 

3443 

75  a5    7 

3433 

74  13  28 

3494 

72  51  39 

3414 

Saturn 

E. 

95  13  36 

3040 

93  44  13 

3031 

92  14  39 

3099 

90  44  53 

3019  ! 

Sun 

E. 

110  24    8 

3350 

109    0  54 

3340 

107  37  29 

3331 

106  13  53 

33»  i 

23 

a  Aqiiilfe 

W. 

84     1     2 

3373 

85  23  49 

3359 

86  46  52 

3346 

88  10  10 

SS3I 

Fomalhniit 

W. 

50  42    1 

3446 

52    3  26 

3411 

53  25  30 

3379 

54  48  11 

S34B 

a  Pegasi 

W. 

36  54  15 

3785 

38    9  33 

3715 

39  26    4 

3660 

40  43  44 

SBOOJ 

Aldebaran 

E. 

46  48  53 

9904 

45  16  39 

9899 

43  44  10 

9880 

43  11  96 

9667  . 

Venus 

E. 

65  59  29 

3356 

64  36  22 

3344 

63  13    1 

3330 

61  49  24 

3317 

1 
1 

Saturn 

E. 

83  12  57 

9958 

81  41  52 

9946 

80  10  32 

9935 

78  38  57 

9991  , 

Sun 

E. 

99  12  42 

3969 

97  47  46 

3948 

96  22  34 

3935 

94  57    6 

39» 

24 

Fomalhniit 

W. 

61  50  13 

3906 

63  16  16 

3179 

64  42  50 

3154 

66    9  54 

3130 

a  Pegasi 

W. 

47  27    4 

3346 

48  50  22 

3306 

50  14  27 

3067 

51  39  17 

3931 

Aldebaran 

E. 

34  23  29 

9798 

32  48  59 

9784 

31  14  10 

9780 

29  39     1 

97S8 

Ventjs 

E. 

54  47  15 

3943 

53  21  57 

3997 

51  56  20 

3911 

50  30  24 

3194 

Saturn 

E. 

70  56  50 

9859 

69  23  30 

9638 

67  49  51 

9893 

66  15  53 

9808 

Sun 

E. 

87  45  35 

3147 

86  18  22 

3130 

84  50  49 

3114 

83  22  56 

3097 

25 

Fomalhaiit 

W. 

73  32  35 

3011 

75    2  34 

9989 

76  33    0 

9967 

78    3  54 

9946 

a  Pegasi 

W. 

58  53  52 

3065 

60  22  44 

3035 

61  52  13 

3006 

6;)  22  18 

9979 

Venus 

E. 

43  15  41 

3109 

41  47  42 

3091 

40  19  21 

3073 

38  50  39 

3056 

Saturn 

E. 

58  20  53 

9796 

56  44  48 

9700 

55    8  20 

9099 

53  31  30 

9675 

^\}V 

E. 

75  58  16 

3009 

74  28  14 

9989 

72  57  48 

9971 

71  26  59 

9959 

26 

Fomalhaiit 

W. 

85  45    6 

9849 

87  18  39 

9893 

88  52  37 

9806 

90  26  59 

9786 

a  Pegasi 

W. 

71     1  14 

9848 

72  34  40 

9894 

74    8  37 

9600 

75  43    5 

9776  j 

tt  ArietiN 

W. 

27  58  13 

.1905 

29  24  16 

3119 

30  52    3 

3043 

32  21  23 

9979 

Venus 

E. 

31  21  ;«) 

9968 

29  50  46 

9950 

28  19  31 

9935 

26  47  56 

9990 

Saturn 

K. 

45  21  25 

9588 

43  42  13 

9569 

42    2  36 

9559 

40  22  35 

9635 

Sun 

E. 

63  46  48 

9855 

62  13  31 

9835 

60  39  48 

9615 

59    5  39 

979S 

27 

FonmUmiit 

W. 

<)8  24  41 

9701 

100    1   19 

9687 

101  38  17 

9679 

103  15  34 

9660 

«  PegiiHi 

W. 

83  42  52 

9669 

85  20  14 

9649 

86  58    2 

9690 

88  36  16 

9611 

a  A  net  in 

W. 

40    7     I 

9716 

41  43  19 

9675 

43  20  32 

0637 

44  58  36 

9609 

Sun 

E. 

51     H  27 

9696 

49  31  42 

9677 

47  54  31 

9658 

46  16  55 

9630 

2H 

»l  AlK'tlH 

W. 

\H\  5.M  2t> 

9530 

98  33  57 

9517 

100  14  47 

9904 

101  55  54 

9499 

W. 

5:)  20  14 

9459 

55    2  35 

9496 

56  45  33 

9409 

58  29    5 

9978 

\^Mri 

K. 

38    2  :u> 

9549 

36  22  30 

9533 

34  42    2 

9517 

33    1  12 

9901   1 

L 

/ 

I 

1 
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OBEENWIOH  MEAN  TIME« 

4 
« 

1 

'S 

1 

THK  MOOITS 

SKHIDIAIOBTXR. 

HORIZONTAI 

,  FARAT.LAT. 

UPPER  TRAJrSIT. 

▲OB. 

16  4K7 

MMaUbt 

Tvoon. 

DiCfor 
1  Hoar. 

1 

-0.43 

MUtniffht. 

DtC  for 
IHoor. 

-OJ90 

Mflrldluor 
GrMBwSob. 

Die  for 
lEoor. 

— 

i    16  39!7 

6l'    9!6 

6l'    2.2 

h      m 
1    19.1 

m 
9.49 

4 

].-a 

2 

16  36.5 

1    16  32.3 

60  50.5 

1.13 
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23  29 
23  31 
23  33 
23  35 
23  36 
23  38 
23  40 


20.33 
14.42 
8.45 
2.41 
56.31 
50.15 
43i)4 
37.67 
31.35 
24  J8 

i8i;6 

12.09 
.5.58 
59.03 
52.44 
45.81 
39.14 
32.43 

ISM 
12.14 
5.32 
58.48 
51.62 
44.74 


1.9091    8. 

1.9010  I 

1.8990  ' 

1.6966 

1.6976  } 

1 

1 

1.6961 

1 

1 

1 

1.6916  j 

1.6919 

1 

I 

I 

I 

I 

1 

1.6871   i 

I. 


1 


1.6856  I 
1J6B6 


7  23  40.4 
7  14  53.7 
7  6  5JJ 
6  57  14i) 
6  48  22.8 
6  .39  29.0 
6  30  3r)X» 
6  21  36.5 
6  12  37.8 
6  3  37.5 
5  54  a5.7 
5  45  32.4 
5  36  27.6 
5  27  21.3 
5  18  13.6 
5  9  4.6 
4  ."iO  54.3 
4  .V)  4^7 
4  41  29J 
4  32  15.6 
4  23  0J2 
4  13  4a7 
4  4  26.1 
3  55  7.4 
3  45  47.6 


n 

7.8no 

7JQ0 
7.947 
7.901 


6Ur74 
6.116 
6.157 
6.197 
6.937 
6.976 
6J14 


8.4i« 


8.496 

8.534 
8.566 
8.609 


8.701 
6.739 


8.769 
8.793 
8.^03 
8.853 
8.M9 
8.910 
8.937 
8.965 
8.909 
94)18 
9.043 
9M8 
9US0 
9.117 
9.139 
9.161 
9.189 
9.904 
9.996 
9447 
9.996 
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August,  isse. 


VL 


GREENWICH  MEAN  TIMB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 

i 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

13 

14 

15 

\G 

17 

18 

19 

20 

21 

22 

23 


A 


0 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

II 

12 

13 

It 

15 

ht 

17 

IH 

19 

20 

21 

2'i 

2:1 


Kight  AMonAion. 


DUnfor 
1  Minute. 


Dedination. 


Diff.for 
1  Minute. 


Hour. 


TUESDAY  17. 


h 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


40  44.74 

.  8 

1.88Sa 

42  37.85 

1.8850 

44  30.94 

1.8848 

46  24.02 

1.8846 

48  17.09 

l.oS44 

50  10.15 

1.8843 

52    3.21 

1.8842 

5:)  5G.2G 

1.8843 

55  49.32 

1.8843 

57  42.38 

l.tJo44 

59  35.45 

1.8845 

1  28.52 

1.8846 

3  21.60 

1.8848 

5  14.G9 

1.8850 

7    7.80 

1.8853 

9    0.93 

1.8857 

10  54.08 

1.8860 

12  47.25 

1.8863 

14  40.44 

1.8867 

16  33.66 

1.88T2 

18  26.91 

1.8878 

20  20.20 

1.8884 

22  13.52 

1.8890 

24    6.88 

1.8896 

S.  3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
I 
1 
I 
I 
1 
1 
0 
0 
0 
0 
0 

S.  0 


// 


27 
17 

8 


45  47.(J 
3(>  20.7 
4.9 
42.1 
18.4 
58  53.8 
49  28.3 
40  2.0 
30  :34.9 
21  7.1 
11  38.5 
2  9.3 
52  39.4 
43  8.9 
a*3  37.8 
24  6.2 
34.0 
1.4 
28.3 
54.8 
3()  20.9 
26  46.7 
17  12.2 
7  37.4 


14 

5 

55 

45 


WEDNESDAY  18. 


0  26 
0  27 
0  29 
0  31 

0  :« 

0  :)5 

0  :i7 
0  :)9 

0  41 
0  43 
0  41 
0  40 
0  48 
0  50 
0  52 
0  54 
0  5(1 
0  5H 


0 

4 

.% 
7 

9 

n 


0.27 
SIUl 
47.20 
40.73 
34.32 
27.JMJ 
21.(k') 
15.40 
9.21 
:WJ 
57.01 
51.05 
45.13 

27.85 
22.25 
16.73 
11.30 

0.73 
ftft.ftH 

5o.r>;t 

45.^9 


1.8903 
1.8911 
1.8918 
1.8997 
1.8936 
1.8944 
1.8953 
1.8963 
1.8974 
I.H9{« 
1.H997 
1.9008 
l.UftN) 

i.fHxa 

1.9047 
1.0000 
I.U07:i 
I.U0H8 

i.uio;i 

i.UiiU 

i.Ui;i4 

i.UlM) 
I.Uill/ 
l.Ulh.) 


n 
9.339 

9.356 

9.37S 

9.387 

9.402 

9.417 

9.432 

9.445 

0.458 

9.470 

9.483 

9.493 

9Ji03 

9.513 

9.533 

9.533 

9.540 

9.547 

9.555 

9.563 

9.567 

9.573 

9.577 

9.583 


Right  AaocdiIoo. 


Dfitfor 
iMiniito. 


DilTfor 

IMiBukJ 


THUESDAY  19. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h 

I 

1 

1 

1 

1 


m 
11 
13 
15 
17 
19 


1 


1  21 
1  23 
1  25 
1  27 
1  29 
1  30 
1  32 
1  34 

36 
1  38 
1  40 
1  42 
1  44 
1  46 

48 
1  50 
1  52 
1  54 
1  56 


1 


B 

■ 

40.75 

1.9903 

36.02 

ijoaai 

31.40 

1.9940 

26.90 

i4nso 

22.51 

1.9&78 

18.23 

1JS97 

14.07 

1.9818 

10.04 

1.9338 

6.14 

1.9360 

2.36 

1.9389 

58.72 

1.9406 

55.22 

1.9497 

51. a5 

1.9450 

48.62 

IJ^4 

45.54 

1.9498 

42.60 

1.9589 

39.81 

1^648 

37.18 

1J)574 

34.70 

1.9600 

32.38 

1.9697 

30.22 

1.9653 

28.22 

1.9681 

26.39 

1J»708 

24.72 

IJr736 

N. 


o 

3 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 


N. 


51 
1 

10 
20 
29 
38 
48 
57 
7 
16 
25 
35 
44 
53 
3 
12 
6  21 
6  30 
6  40 
6  49 

6  58 

7  7 
7  16 
7  25 


FRIDAY  20. 


N.  0     1  57.6 

9.585 

0 

1  58  23.22 

1.9765 

N.  7  34 

0  11  JJ2.8 

9.588 

1 

2    0  21.90 

1.9794 

7  43 

0  21     8.2 

9.591 

2 

2    2  20.75 

1.9893 

7  52 

0  30  43.8 

9.593 

3 

2    4  19.78 

1.9853 

8    1 

0  40  19.4 

9.594 

4 

2    6  18.99 

1.9884 

8  10 

0  49  .55.1 

9.595 

5 

2    8  18.39 

1.9916 

8  19 

0  59  30.8 

9.595 

6 

2  10  17.98 

1.9947 

8  28 

1     9    ().5 

9JV95 

4 

2  12  17.76 

1.9979 

8  37 

1   18  42.2 

9.594 

8 

2  14  17.73 

3.0011 

8  46 

1  28  17.8 

9.59-^ 

9 

2  16  17.89 

3.0043 

8  55 

1  37  riiV) 

9«^^ 

10 

2  18  18.25 

3.0077 

9    3 

1  47  28.6 

9^*^ 

11 

2  20  18.81 

8.0111 

9  12 

1  57     3.7 

9.583 

12 

2  22  19.58 

3.0146 

9  21 

2    <»  :i8.(» 

9.580 

13 

2  24  20..56 

3U)180 

9  30 

2  K;  13.3 

U.:i70 

14 

2  26  21.74 

3.0914 

9  38 

2  25  47.7 

9.570 

15 

2  28  23.13 

3.0849 

9  47 

2  35  21.7 

UJifrl 

16 

2  30  24.7.3 

3.0385 

9  55 

2  44  .55. 1 

9..V^ 

17 

2  :«  26.55 

8U1393 

10    4 

2  M  28.7 

u.5:.i 

18 

2  34  28.59 

3.0353 

10  12 

3    4     1.5 

9.54:) 

19 

2  lUi  30.85 

3U1395 

10  21 

3  13  33.9 

9.5:10 

20 

2  ;w  3:^.:o 

3.0433 

10  29 

3  2:1     5.H 

9..VJ7 

21 

2  40  36.04 

3.0470 

10  38 

3  32  37.1 

1I.M'. 

'>i 

2  42  38.97 

3.0506 

10  46 

3  42    7.H 

U.M»V 

2:1 

2  44  42.14 

3.0547 

10  54 

N.  3  51  37.9 

U.I\K\ 

2\ 

i     2  A\i  45,54 

i     9.Q5g7 

N.ll     2 

37.9 
7.3 
36.1 
4i2 
31.5 
57.9 
23.5 
48.2 
12.0 
34.9 
56.8 
17.6 
37.3 
55.9 
13.4 
29.7 
44.7 
58.5 
11.0 
22.1 
31.8 
40.1 
46.9 
52.2 


9.496 

9L485 

9.474 

9.402 

9w448 

a433 

9.419 

9.4M 

9.389 

9J73 

9.3S6  I 

9.3»  I 

9.319  ! 

9.301  ' 


9J61 
fluMO 

V<BiiWV 

9.319 
9.197 
9.173 
9.150 
9.196 
9.101 
9.071 


56.0 

94)50 

58.2 

9.023 

58.7 

8.905 

57.6 

8.9C7 

54.7 

8.93d 

50.1 

8.906 

43.7 

8.67'5 

35.5 

8.H6 

25.3 

8.814 

ia2 

6.7tt3 

59.1 

a748 

43.0 

8.715 

24.9 

8X81 

4.7 

8X45 

42.;} 

8X06 

17.7 

8.571 

50.8 

8J»34 

21.7 

8.496 

50.3 

&457 

16.5 

8.417 

40.3; 

6.370 

1.61 

8JQ4 

20.4 

^SSSi 

36.6 

8JM8 

50.2 

8.904 

X.  AtGUST,    188&  187 


138  AtJGtJST,   1886. 


Xn.  AUGUST,   1886.  1S9 


140 


AUGUST,    1886. 


xm. 


GREENWICH  MEAN  TDIE. 

LUNAR  DISTANCES. 

xt   . 

P.L. 

P.L. 

P.L. 

P.L. 

Day  of 
Moot: 

Name  and  Direction 
of  OlO«ct. 

Noon. 

of 
Diff. 

FIP>. 

of 
Diff. 

VP>. 

of 
Diff. 

EXk. 

of 
Diff. 

O             1          H 

o     .    '   ^»' 

O          /        «/ 

O          in 

I 

Snif 

W. 

18    4  10 

9994 

19  49  35 

9391 

21  35    4 

9391 

23  20  33 

33S 

Mars 

E, 

50    4    a 

9188 

48  15  16 

9104 

46  26  39 

9900 

44  88  11 

3S07 

Spica 

E. 

55    5  54 

9099 

63  13    9 

9037 

51  20  33 

9044 

49  28    8 

9B59 

Aiitares 

E. 

100  55  13 

9004 

99    3  18 

9068 

97  11  29 

9079 

95  19  47 

9n7 

a 

Sdn 

W. 

32    633 

9953 

33  51  16 

9369 

35  35  46 

S971 

37  20    2 

9381 

Mars 

E. 

35  39    1 

9957 

33  51  58 

9970 

32    5  14 

9384 

30  18  51 

9399 

Spica 

E. 

40    9  34 

9107 

38  18  45 

9191 

36  28  18 

9136 

34  38  14 

9153 

Aiitares 

E. 

86    3  43 

9116 

84  13    8 

9196 

82  22  48 

9136 

80  32  44 

9148 

3 

Suit 

W. 

45  57  21 

M43 

47  39  54 

9<57 

49  22    8 

9471 

51     4    2 

9«6 

Aotnres 

E. 

71  27    5 

9914 

69  38  59 

9930 

G7  51  16 

2945 

66     3  56 

99B9 

a  Aqiiilap 

E. 

117  33  30 

9744 

115  57  49 

9739 

114  22    1 

9736 

112  46    9 

9735 

4 

Suit 

W. 

59  28  10 

9505 

61    7  53 

9589 

62  47  13 

9500 

64  26  10 

9U6 

Antares 

R. 

57  13  33 

9SSB 

55  28  49 

9371 

53  44  33 

9399 

52     0  47 

9413 

a  Aqiiilie 

E. 

104  47  20 

9796 

103  11  55 

9766 

101  36  42 

9775 

100     1  41 

9785 

5 

Sun 

W. 

72  35    4 

9f709 

74  11  41 

9719 

75  47  55 

9738 

77  23  45 

9756 

JUPITCR 

W. 

22  25  32 

9447 

24    8    0 

9463 

25  50    5 

9479 

27  31  48 

9fi5 

Antares 

E. 

43  %)46 

9B90 

41  49  14 

9666 

40    9  19 

9584 

38  30    2 

9613  1 

»  AqiiilfP 

E. 

92  10  32 

9653 

90  37  13 

9669 

89    4  15 

9887 

87  31  39 

9904* 

t> 

Sl?N 

W. 

85  17  12 

9649 

86  50  46 

9658 

88  23  59 

9875 

89  56  50 

S893 

1 

JUPITRR 

W. 

35  54  42 

9576 

37  34  10 

9509 

3J)  13  16 

9608 

40  52    0 

9G24, 

1 
1 

Mars 

W. 

19  32  43 

9796 

21    7  14 

9804 

22  41  37 

9811 

24   15  50 

seei 

1 

1 

Spicn 

W. 

18    9  56 

9736 

19  45  50 

9718 

21  22    4 

9707 

22  58  34 

9702 

! 

a  At|iiilff« 

E. 

79  54  30 

9m 

78  24  20 

3093 

76  54  36 

3046 

75  25  20 

30(9 

7 

SlT.N 

W. 

97  85  49 

99:9 

99    637 

9968 

100  37    5 

3009 

102    7  15 

3018 

Jl>l*ITKR 

w. 

49    028 

9690 

5037    9 

9713 

52  13  31 

9798 

53  49  34 

9741 

Mars 

w. 

32    3  29 

9879 

33  36  15 

9899 

35    8  44 

9905 

36  40  57 

2917 

S|iio{i 

w. 

31     1   17 

9719 

34  37  31 

9757 

34  13  a5 

9735 

a5  4!l  28 

2744 

II  AqiiilM* 

E, 

t»    6  24 

3197 

66  40  11 

3SE95 

65  14  31 

3954 

63  49  26 

33M 

Fomt)llt«iiit 

K, 

100  56  45 

9661 

«>  25  47 

9975 

97  55    3 

9987 

.    96  24  :M 

S»98 

8 

Son 

\V\ 

nv  m  31 

9«<« 

111     1  55 

3101 

11*30    3 

3114 

1 13  57  55 

3l'>7 

Jl'riTKR 

W, 

61  45  18 

9806 

63  19  :)5 ! 

9831 

(Vt  53  36 

9833 

66  27  21 

2845 

Mari» 

W. 

44  18     1 

96«0 

45  48  »> 

9999 

47  19    2 

3004 

48  49  10 

.1D15 

iiAqilUir 

W. 

«)  45  K) 

«:» 

45  20  :w 

9809 

46  54  57 

9819 

48  21>    9 

9831 

K. 

Mi  5:1  ^ 

M58 

55  ;tj    9 

M97 

M  11  42 

3540 

52  52    2 

xy« 

iMtiiwilliaiit 

E. 

i^  55  53 

90<6 

87  26  55 

»;i 

85  58  14 

3087 

84  29  49 

3IU1 

r» 

SVN 

W, 

lai   13  31 

3181 

r>)  31»  57 

31« 

124    6    9 

3908 

125  32    9 

3S19  , 

Ji  riTKR 

W. 

74  12  U3 

9MI 

75  44  41 

9911 

77  16  46 

9990 

78  48  39 

9931 

S|>ion 

\\\ 

5(;  17    4 

9b«» 

57  50    2 

98:9 

5l>  22  49 

9887 

60  55  25 

sens 

MkR'* 

\\\ 

.V;  Ui  K^ 

wri 

57  45    3 

soefa 

59  13  :)6 

3001 

60  41  5(i 

3101 

>«  \qMih«> 

K. 

Ml  ^\  51 

*^!» 

45  12  5:} 

S9s£ 

4:)S)  58 

3990 

42  48  17 

4077 

t\Miu'\Ui.nM( 

K. 

TT  It  51 

3ni 

75  45    7 

»^ 

74  18  40 

3900 

72  52  31 

3916 

10 

Jl  l*IV».R 

>Y. 

M»  ^iA     ^t 

«l»:^ 

ST  55  47 

^a^ 

i^>  2t;  21 

9991 

90  56  45 

9999 

1 

J^|*»0  s 

>\\ 

tJS  :i\  4.> 

m'^ 

70    7  15 

9M3 

71  :18  3!i 

9960 

73    9  54 

9958 

IV.  AUGUST,    1886.  141 


142  AUGUST,    1886.  XV. 


?L  AUQDST,    1886.  148 


eBEBNWIOH  MBAS  TDOS. 


144  AUGUST,    1886.  XTO 1 


VIIL  AUGUST,    1886.  146 


146  8EFTEMBGB,   1886. 


n. 


SEPTEMBER,  1886. 
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AT  <}BBBN  WIOH  MBAK  KCk>ir. 

i 

1 

1 

THE  SUITS 

^^^mM^mt  A# 

or 
Right  iMMiloa 

o# 
Umm9nm. 

1 

1 

Appor«Dt 
Right  ▲•eoottoB. 

DIA  for 
1  Hour. 

• 
9.075 

▲l»par6ai 
DmUbaUoo. 

Die  tor 
lEov. 

TlflM, 

to  bo 

▲dd«>d«o 

Mom  TIbo. 

Die  for 
lEov. 

Wed.;    1 

h      m       N 

10  42    9.46 

N.    8  13  26'!7 

-64'!53 

m       ■ 

0    7.98 

0?781 

h      m       0 

10  42  17.89 

'  Thur.     2 

10  45  47.11 

9.06*2 

7  51  34.0 

54.86 

0  26.84 

0.794 

10  46  ia95 

'  Prid.  :    3 

1 

10  49  24.46 

9.051 

7  29  33.6 

56.17 

0  46.04 

0.806 

10  50  10.50 

,  Snt. 

4 

10  53     1.55 

9.040 

7    7  26.0 

•>55.46 

1     5.50 

0.816 

10  54    7.05 

SUN. 

5 

10  56  38.38 

9.0-29 

6  45  11.6 

55.74 

1  25.22 

0.827 

10  58    8.60 

.  Mod. 

6 

11     0  14.96 

9.019 

6  22  50.6 

56.01 

1  45.20 

0.837 

11     2    0.16 

Tiics. 

7 

11     3  51.31 

9.010 

6    0  23.3 

-56.26 

2    5.40 

0.846 

11     5  56.71 

Wed. 

8 

11     7  27.47 

9002 

5  37  50.1 

56.50 

2  25.79 

0.864 

11     9  53.26 

Thur. 

1 

9 

11   11     3.44 

8.995 

5  15  11.8 

56.73 

2  46.37 

0.861 

11   18  49.81 

Prid. 

10 

11   14  39.24 

8.989 

4  52  27.2 

-56.94 

3    7.12 
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r  24 

UJOO 

0 

9  42  52.00 

9.3791 

N.I2  35    4.7 

8.883 

0  i 

1 1  .^5  49.22 

9J319 

N.  4  14  10.9 

11.610 

1 

9  45  14.71 

9.3700 

12  26  14.0 

8.888 

1 

II  38    9.07 

9.3305 

4    2  32i> 

11.647 

2 

9  47  37.36 

9.3700 

12  17  18.2 

8J79 

2  < 

II  40  28.88 

9J00O 

3  .50  5:i2 

11.675    ; 

3 

9  49  59iM 

9.37S7 

12    8  17.4 

9Mi 

3 

11  42  48.66 

9.39S3 

3  :«»  1IJI 

11.701    ; 

4 

9  52  22.45 

9.3746 

11  59  11.7 

0.135 

4 

II  45    8.40 

9.3087 

3  27  2!K1 

11.795 

5 

9  54  44.89 

9J735 

11  50     1.2 

9.914 

5 

11  47  28.11 

9JO0O 

3  15  44i> 

11.747 

6 

9  57    7.27 

9.3794 

1 1  40  46.0 

9.903 

6 

1 1  49  47.78 

9.3970 

3    3  .59.4 

11.700 

7 

9  59  2958 

9.3719 

11  31  26.0 

9.373 

7 

II  52    7.42 

9.3171 

2  .52  12^1 

11.700 

8 

10    1  51.81 

9J700 

11  22     1.2 

0.451 

8 

1 1  51  27.03 

9J907 

2  40  24.6 ' 

11.008 

9 

10    4  13.98 

9.3000 

II   12  31.8 

9J98 

9 

1 1  .56  46.62 

9JO0O  1 

2  28  .^5.6 

11.805 

10 

10    6  36.08 

9J0n 

1 1     2  .•>7.8 

9J04 

10 

II  Si)    6.18 

9.3057 

2  16  4.5.6 

11.040 

11 

10    8  58.11 

9^ffffff 

10  53  19.3 

9.678 

11 

12     1  25.71 

9J053  1 

2    4  .54.6 

11.057 

12 

10  11  20.07 

9J054 

10  43  36.4 

9.739 

12 

12    3  45.22 

9.300 

1  .53    2.7 

11.871 

13 

10  13  41M 

9J043 

10  33  49.1 

9.804 

13 

12    6    4.71 

9J846 

1  41   lO.I 

11.883 

14 

10  16    3.78 

9J030 

10  23  57.5 

9.805 

«4  1 

12    8  24.17 

9J8I9 

1  29  16.8 

11.893 

i  15 

'  10  18  25.54 

9.3001 

10  14     1.7 

9.965 

15 

12  10  43.61 

9J090 

1   17  22.9 

11.009   . 

16 

10  20  47.23 

9J05I9 

10    4     1.7 

10.095 

16 

12  13    ao3 

9J995 

1     5  28  Ji  1 

1I.9M 

17 

10  23    SM 

9JB00 

9  .53  57.5 

10.109 

17 

12  15  22.43 

9JH99 

0  53  .33.7  , 

1IJ17 

18 

10  25  30.41 

9.3507 

9  43  49.3 

10.160 

18 

12  17  41.82 

9.3830 

0  41  :«.5  i 

11.909 

19 

10  27  51.90 

9JKH 

9  33  37J2 

I0.9B 

li» 

12  20     1.19 

9J890 

0  29  4ao : 

11.990 

20 

10  30  13.32 

9J000 

9  2:i  21.1 

lOJIOl 

20 

12  22  20.55  1 

9.3990 

0  17  47.4  ; 

11.997 

21 

10  32  34M 

9J004 

9  13     1.1 

10.305 

21 

12  24  3!U»0 

9J994 

N.  0    5  51.7! 

1IJ90 

22 

10  34  55.97 

9J643 

9    2  37.3 

10.4r 

22 

12  26  59.24 

9jm 

J*.  0    6    4.01 

11.997 

98 

10  37  \7M 

9JBM 

8  52    9i> 

10.487 

23 

12  29  I8..56 

9J0I9 

0  17  59.6 

IIJOO 

24 

10  39  38J86 

fTMi 

N.  8  41  38.9 

10.547 

24 

12  31  37.87 

,     %:9KV% 

^    ^^*.\ 
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imli 


GREENWICH  MEAN  TIME.                                              | 

LUNAR  DISTANCES. 

Dftv  of  the 
Month. 

Name  and  I>ire< 
of  Object. 

Btion 

Noon. 

P.L. 
of 

Diir. 

lUh. 

P.L. 

of 

Diir. 

VIb. 

P.L. 

of 

Diff. 

1X1^ 

P.L 

•r 
Dfi: 

O           /         /' 

0  ^J     1' 

0       /     It 

0               in 

1 

SiJif 

W. 

48  5.)    9 

9779 

50  28    5 

9798 

52    2  a5 

9618 

53  36  39 

an 

rx  Aquilae 

E. 

64  14  49 

3048 

GO  45  36 

3086 

61   17    9 

3195 

59  49  30 

3ie8 

Fomnlhaut 

E. 

96  50  15 

9763 

95  14  58 

9779 

93  40    3 

97SI7 

93     5  31 

• 

9P1S 

1 

1    2 

Sun 

W. 

61  20  ;*5 

0937 

62  52    7 

9957 

64  2:3  14 

9976 

65  53  57 

«5 

a  Aqiiilse 

E. 

52  44  18 

3406 

51  22    8 

3463 

50     1     2 

3593 

48  41     3 

3U7 

Fomalhaiit 

E. 

84  18  50 

2911 

82  46  45 

9931 

81   15    6 

9969 

79  43  53 

99n 

1 

a  Pegnsi 

R. 

99     1  41 

9891 

97  29  II 

9907 

95  57     1 

9993 

94  25  11 

9939 

3 

Suw 

W. 

73  21  39 

3087 

74  50    4 

3105 

76  18    7 

3199 

77  45  50 

3139 

Mars 

W. 

25  40  13 

3108 

27    8  13 

3113 

28  3(i    7 

3119 

30     3  53 

3188 

a  Aqiiilie 

E. 

42  19  59 

3983 

41     8    3 

4083 

:39  57  45 

4193 

38  40  12 

4311 

Fomalhaut 

E. 

72  14  30 

3083 

70  46    0 

3106 

69  17  58 

31.10 

67  50  25 

3153 

cr  Pegasi 

E. 

86  51  2J 

3096 

85  21  40 

3043 

m  52  20 

3060 

82  23  22 

3078 

4 

Sun 

W. 

84  59  24 

3919 

8t)  25  1 1 

39:14 

87  50  40 

3948 

89  15  52 

3S09 

Mars 

W. 

37  20    4 

3175 

38  46  43 

3186 

40  13    9 

3196 

41  Xf^  23 

3906 

Auto  res 

W. 

29  2:^  43 

3119 

30  51  30 

3110 

:32  19  28 

3103 

33  47  34 

3098  ! 

Fomalhaut 

E. 

60  3J^  59 

3989 

59  15  v:6 

J308 

57  51  24 

3337 

56  27  55 

33G6 

a  Pegnsi 

E. 

75    4    2 

3169 

73  37  16 

3188 

72  10  52 

3906 

70  44  50 

3295 

5 

Suw 

W. 

96  18    2 

3394 

97  41  46 

3336 

m    5  16 

3346 

100  28  34 

3357 

Mars 

W. 

48  47  32 

3256 

50  12  35 

3265 

51  :37  28 

3974 

53    2  10 

32HS 

, 

Antaivs 

W. 

41     8  51 

3096 

42  37     5 

3098 

44     5  17 

3101 

45  3:^  26 

3104 

Fomalhaut 

E. 

49  :«)  17 

3532 

48  19  28 

3570 

47    0  21 

3610 

45  41  58 

3653 

aPegasi 

E. 

()3  40  20 

3393 

62  16  .35 

3344 

60  53  14 

3365 

59  30  17 

3386 

6 

Sun 

W. 

107  22  -^0 

3400 

108  44  36 

3408 

110    6  44 

3415 

111  28  44 

3421 

Mars 

W. 

60    3  22 

3319 

61  27  11 

3395 

62  50  53 

3331 

64  14  29 

3336 

Antnre^^ 

W. 

52  5:3  18 

3118 

54  21     6 

3121 

55  48  50 

3194 

57  16  31 

3127 

Fomalhaut 

E. 

39  22  40 

3994 

38    9  45 

3993 

36  57  59 

4070 

35  47  28 

4154  • 

n  Pegasi 

E. 

52  41  58 

3507 

51  21  42 

3535 

50     1  56 

3563 

48  42  41 

TSffS 

a  Arietis 

E. 

94  54     () 

3159 

93  27     8 

3166 

92    0  18 

3179 

90  3:3  a5 

3177 

7 

Sun 

W. 

118  17    6 

3446 

119  38  30 

3450 

120  59  50 

3454 

122  21     6 

i 
3456 

Mars 

W. 

71   11     5 

3358 

72  34   10 

3360 

73  57  12 

3363 

75  20  11 

3365 

Antares 

W. 

64  34  10 

3137 

m    1  35 

3138 

67  28  5!) 

3139 

68  56  21 

3140 

a  Pegasi 

E. 

42  15  28 

3782 

41     0    7 

3899 

39  45  a5 

3881 

;38  31  56 

3039 

a  Arietis 

E. 

83  21  33 

3201 

81  55  25 

3906 

80  29  %^ 

3209 

79    3  25 

3914 

8 

Sun 

W. 

129    6  46 

3465 

130  27  49 

3466 

131  48  51 

3466 

133    !>  .5:3 

3466  j 

Mars 

W. 

82  14  37 

.T37I 

8:J  37  27 

3371 

85    0  17 

3370 

86  ^3    8 

3369 

Antares 

W. 

76  13    2 

3140 

77  40  23 

3139 

79    7  45 

3138 

80  35    8 

3l3e 

a  Aquilce 

W. 

36  19  36 

4759 

37  19  46 

4646 

38  21  31 

4546 

39  24  43 

4453 

a  ArietiM 

E. 

71  54  37 

3230 

70  29    3 

3239 

69    3  32 

67  38    4 

1 
3938  1 

Aldohnraii 

E. 

103  59  55 

3073 

102  31   13 

3073 

101     2  31 

3073 

99  33  49 

30?3 

9 

Mars 

W. 

93  17  42 

3360 

94  40  44 

3358 

J»6    3  49 

97  26  56 

3953  ^ 

Antares 

W. 

87  52  30 

3198 

89  20    6 

3195 

90  47  45 

3199 

92  15  28 

3119 

a  Aqiiilee 

W. 

44  59    9 

4105 

46    9    6 

4051 

47  19  55 

4009 

48  31  33 

39^S 

a  Arietis 

E. 

60  31  36 

3953 

59    6  ^) 

3956 

57  41  26 

3959 

56  16  27 

3963 

Aldebaraii 

E. 

92    9  58 

3065 

90  41     5 

3069 

89  12    9 

3060 

87  43    9 

3056 

IV. 
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• 

OBBBNWIOH  MBAN  TDCB. 

LUNAR  DISTANCED 

.  1 

1 

1 

1 

1 

NaiUOABd  DiTMiloO 

Midnight. 

P.L, 

of 

DliT. 

XVk. 

P.L. 
of 

xvink. 

P.L. 

of 

DiC 

XXlfc. 

P.L. 

of 
DiC 

Ruif 

W. 

55  id  17 

9»9 

O          11/ 

56  43  29 

9078 

si  16  1§ 

9688 

O          t       0* 

59  48  38 

9917 

<K  Aqiiilie 

E. 

58  2-2  40 

3909 

.56  .56  42 

3954 

55  31  37 

3908 

54    7  28 

9353 

Fomnlhaiit 

E. 

90  li\  tW 

9833 

88  57  37 

9860 

87  24  16 

9871 

85  51  20 

9891 

2     Swff 

W. 

r,7  24   16 

3014 

68  54  11 

3033 

70  23  4:^ 

3068 

71  52  52 

3988 

a  Aquiln; 

E. 

47  22  14 

3666 

46    4  39 

3798 

44  48  22 

9887 

43  33  37 

9888 

Fomnlhiiut 

E. 

78  13    6 

MM 

76  42  46 

3016 

75  12  .53 

3838 

73  43  28 

9088 

a  Pegiisi 

E. 

92  S3  42 

«ft7 

91  22  35 

9973 

89  51  49 

9880 

88  21  24 

9008 

:)     Suit 

W. 

79  13  12 

3156 

80  40  14 

3173 

82    6  56 

3188 

83  33  19 

98M 

Mars 

W. 

31  31  29 

3136 

32  58  55 

3145 

34  26  10 

3156 

35  53  13 

9185 

1  AqililflB 

E. 

37  42  30 

4443 

36  :J7  47 

4587 

:i5  35  1 1 

4747 

34  34  51 

Fomalhaut 

E. 

66  23  20 

3178 

64  56  44 

3903 

6:1  30  38 

3999 

62    5    3 

9956 

a  Pef^si 

E. 

80  54  46 

3096 

79  26  32 

3114 

77  58  40 

3133 

76  31   10 

9151 

4     Sun 

W. 

90  40  48 

397?» 

92    5  29 

38rtB 

93  29  54 

3300 

94  54    5 

9313 

Maes 

W. 

43    5  25 

3916 

44  31  15 

SflB8 

45  56  .53 

3997 

47  23  18 

SM7 

Anutn^s 

W. 

35  15  46 

3006 

36  44     1 

3094 

38  12  18 

3084 

39  40  35 

3085 

Fotnalbnut 

E. 

55    5    0 

3396 

53  42  39 

3498 

52  20  54 

9481 

50  59  46 

9488 

i  aPegani 

E. 

69  19  10 

3944 

67  53  53 

3964 

66  28  59 

3883 

65    4  38 

3389 

5  '  Stm 

W. 

101  51  40 

3366 

103  14  35 

3375 

104  37  20 

3384 

105  50  55 

9399 

Maks 

W. 

54  26  42 

3990 

55  51     5 

9998 

57  15  19 

9305 

58  39  25 

9313 

AntaitHi 

W. 

47     1  31 

3196 

48  29  33 

3109 

49  57  32 

9119 

51  35  37 

9118 

Fomalhoiit 

E. 

44  24  21 

3700 

43    7  34 

3748 

41  51  39 

9883 

40  36  40 

9888 

a  Pegasi 

E. 

58    7  45 

M06 

56  45  38 

M31 

55  33  57 

9466 

54    3  43 

9481 

6     8iT]f 

W. 

112  50  37 

907 

114  12  23 

9439 

115  34    3 

9498 

116  55  37 

9448 

1  Maes 

W. 

65  37  59 

SMI 

67     1  33 

9945 

68  34  43 

3868 

69  47  56 

9354 

.Antart)ff 

W. 

58  44    8 

3199 

60  II  42 

3131 

61  :i9  14 

3133 

63    6  43 

9135 

Fomalhaiit 

E. 

34  :\8  18 

4948 

33  30  37 

4aM 

32  24  32 

4489 

31  20  13 

4808 

a  Pe)(fisi 

E. 

47  23  59 

3686 

46    5  53 

3861 

44  48  34 

3898 

43  31  :{5 

9738 

a  Arietta 

E. 

89    6  58 

3163 

87  40  28 

9188 

86  14    4 

3I8B 

84  47  46 

3187 

7     Sow 

W. 

123  42  19 

)4&V 

125    3  29 

3489 

126  24  36 

3463 

127  45  42 

3484 

Maes 

W. 

76  43    7 

3367 

78    6     I 

3388 

79  28  54 

3389 

80  51  46 

3378 

Aiitarca 

W. 

70  23  42 

3141 

71  .51     2 

3141 

73  18  33 

3141 

74  45  43 

3141 

aPtefrasi 

E. 

37  19  16 

4003 

36    7  39 

4873 

34  57  11 

4168 

33  47  59 

8848 

a  Arietta 

E. 

77  37  32 

3917 

76  11  43 

3990 

74  45  57 

9893 

73  20  15 

9888 

8  .  Soiv 

W. 

134  30  55 

3466 

135  51  57 

9485 

137  13    0 

9484 

138  34    4 

9481 

,  Maes 

W. 

87  46    0 

3368 

89    8  53 

SM7 

90  31  47 

9385 

91  54  43 

9963 

.  Antares 

W. 

82    2  32 

3136 

83  29  58 

9194 

84  57  36 

9199 

86  34  57 

9138 

a  Aauilv 
a  Anetis 

W. 

40  29  17 

'4369 

41  35    6 

49N 

43  42    4 

«84 

43  50    7 

4188  j 

E. 

66  12  40 

9M1 

64  47  19 

9943 

6333    1 

3847 

61  56  47 

3848  i 

1  Aldobaraii 

B. 

98    5    6 

3079 

96  36  t» 

3830 

95    7  36 

3868 

93  38  48 

9187 

9     Maes 

W. 

98  50    6 

3B0 

100  13  20 

9945 

101  36  39 

103    0    3 

93)8 

'Antarea 

W. 

93  43  14 

3116 

95  11     4 

9119 

96  38  56 

9188 

98    6  57 

9168 

a  Aauiba 
oAnetia 

W. 

49  43  57 

3914 

50  57    3 

9674 

52  10  49 

9888 

53  35  13 

98M 

E. 

54  51  32 

3987 

53  96  42 

9879 

53    1  58 

9878 

50  37  31 

9881 

AldebEFBit 

E. 

86  14    5 

80M 

84  44  57 

9848 

83  15  45 

1 

."* 

81  46  28 

i 

'\ 
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XV. 


GEEENWIOH  MBAJN  TIME. 

^ 

LUNAK  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direetion 
of  Ol^t. 

Noon. 

P.L. 
of 

Piff. 
3101 

ll|b« 

P.L. 

of 

Diir. 

3006 

VP". 

P.L. 
of 

Diir. 

IXJ^ 

P.L. 

•r 
Dis: 

10 

Antnrcs 

W. 

O          1       It 

99  35    0 

O          1        If 

101     3    8 

O         1       u 

102  31  20 

3004 

10§  59  3^ 

MO 

a  AquilflB 
a  Anetis 

W. 

54  40  10 

3771 

55  55  42 

3749 

57  11  45 

3713 

58  28  18 

3087 

E. 

49  12  51 

3S91 

47  48  29 

3996 

46  24  15 

3306 

45     0  11 

»7 

Aldebaran 

E. 

80  17    7 

3037 

78  47  40 

3039 

77  18    7 

3097 

75  48  28 

3061 

11 

a  AquilsB 
a  Anetis 

W. 

64  57  38 

3574 

^  16  41 

35fi6 

67  36    5 

3637 

68  55  48 

asflo 

E. 

38    3  24 

3394 

36  41     1 

3417 

35  19    4 

3444 

39  57  97 

3435 

Aldebaran 

E. 

68  18  37 

V996 

66  48  18 

9960 

65  17  52 

9983 

69  47  18 

99n 

V^ 

n  AquiliB 

W. 

75  38  56 

3444 

77    0  23 

3431 

78  22    4 

3419 

79  43  59 

3407 

Fomalhaut 

W. 

42  34  49 

3671 

43  52    7 

3694 

45  10  15 

3589 

46  29    9 

3549 

a  Pegasi 

W. 

29  46  39 

4406 

30  51  56 

4971 

31  59  15 
53    9  ^ 

4156 

99    8  24 

4060 

Aldebaran 

E. 

56  12  26 

9943 

54  41     2 

9937 

9930 

51  37  49 

90SI 

Pollux 

E. 

100    2  14 

3016 

98  32  21 

3009 

97    2  19 

3001 

95  32    8 

90SI 

Saturn 

E. 

100    9    1 

8965 

98  38    5 

9958 

97    7    0 

9961 

95  95  46 

9944 

13 

fjt  AquilflB 

W. 

86  36  42 

3358 

87  59  47 

3349 

89  2:^    2 

3340 

90  46  27 

S33I 

Fomalhaut 

W. 

53  13  39 

3389 

54  36  16 

3356 

55  59  23 

ani 

57  22  59 

S07 

a  Pegasi 

W. 

39  16  39 

3671 

40  33  57 

3615 

41  52  15 

3505 

49  11  28 

3517 

Aldebaran 

E. 

43  57    6 

9886 

42  24  29 

9879 

40  51  43 

9071 

99  18  47 

9683 

Saturn 

E. 

87  57  18 

9907 

86  25    8 

9899 

84  52  48 

S801 

89  20  18 

9684 

Pollux 

E. 

87  58  50 

2957 

86  27  43 

9949 

84  56  26 

9949 

89  25    0 

9935 

14 

Fomalhaut 

W. 

64  27  19 

3908 

65  53  19 

3190 

• 

67  19  40 

»73 

68  46  21 

3158 

a  Pegasi 

w. 

49  59  16 

3333 

51  22  49 

3304 

52  46  56 

3976 

54  11  36 

3949 

Aldebaran 

E. 

31  31  39 

9895 

29  57  43 

9817 

28  23  37 

9809 

26  49  21 

9801 

Saturn 

E. 

75  35  22 

9845 

74     1  52 

9837 

72  28  12 

9899 

70  54  22 

9899 

Pollux 

E. 

75  45  38 

9900 

74  13  19 

9803 

72  40  51 

9687 

71    8  15 

9880 

Rcguliis 

E. 

111  38  38 

9895 

110    4  43 

9818 

108  90  88 

9610 

106  56  23 

9601 

15 

Fomalhaut 

W. 

76    4  12 

3088 

77  32  36 

3078 

79    1  15 

3065 

80  90    8 

3054 

a  Pegasi 

W. 

61  22    5 

3139 

62  49  27 

3190 

64  17  12 

3108 

65  45  19 

3086 

Saturn 

E. 

63    2  39 

9789 

61  27  47 

9773 

59  52  44 

9706 

58  17  30 

9757 

Pollux 

E. 

63  23  12 

9850 

61  49  49 

9844 

60  16  18 

9838 

58  42  40 

9834 

Regulus 

E. 

99    2  28 

9761 

97  27    9 

9753 

95  51  99 

9744 

94  15  58 

9737 

16 

Foriialliaut 

W. 

87  57  52 

3009 

89  28    2 

9994 

90  58  22 

8965 

92  28  53 

91)77 

a  Pegasi 
a  Anetis 

W. 

73  10  50 

3009 

74  40  51 

9996 

76  11    9 

9983 

77  41  43 

9970 

W. 

29  57    4 

3282 

31  21  36 

3991 

92  47  20 

3168 

94  14    8 

3119 

Saturn 

E. 

50  18  42 

2716 

48  42  24 

9708 

47    5  55 

9700 

45  29  15 

9609 

Pollux 

E. 

50  53    0 

9813 

49  18  49 

9811 

47  44  95 

9806 

46  10  18 

9806 

Regulus 

E. 

86  14  48 

2694 

84  38    0 

9685 

89    1    0 

96n 

81  23  49 

9668 

17 

Fomalhaut 

W. 

100    3  49 

9943 

101  35  13 

9938 

109    6  44 

99013 

104  98  21 

9929 

a  Arictis 

w. 

41  41     2 

9939 

43  12  32 

9911 

44  44  97 

9866 

46  17  15 

9860 

Saturn 

E. 

37  23  15 

9652 

a5  45  31 

9645 

94    797 

4B38 

92  29  33 

9099 

Pollux 

E. 

38  18  51 

2815 

36  44  43 

9891 

95  10  49 

9630 

33  96  54 

9849 

Regulus 

E. 

73  14  52 

9693 

71  36  28 

9614 

69  57  52 

9604 

68  19    3 

9596 

Sun 

E. 

128  45  11 

9978 

127  14  31 

9968 

125  49  98 

9068 

124  12  32 

9947 

18 

a  Arietis 

W. 

54    7  47 

9756 

55  43  12 

9738 

57  19    I 

8791 

58  55  19 

9704 

Aldebaran 

W. 

20    6  14 

9547 

21  46  22 

9537 

29  26  44 

9687 

25    7  20 

9517 
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XVU. 


GEEENWIOH  MEAN  TIME. 

LUNAK  DIBTANCES. 

• 

ti 
f 

18 

Name  uid  Directioii 
of  OIU«ct. 

Noon. 

P.L. 

of 
Diff. 

111b. 

P.L. 

of 

Diff. 

VP> 

P.L. 

of 

Diff. 

IX^ 

P.L. 

•r 

Dm 

RegiiluB 
Sun 

E. 
E. 

6$    1  43 
116  33  41 

9547 
fiSM 

5^  2l'  35 
115    1  14 

9538 
9883 

O         t        It 

56  41  14 
113  28  33 

9597 
9879 

5l    d3§ 
111  55  38 

8518 

19 

a  Arietis 

Aldeboran 

Regiiliis 

Sun 

W. 
W. 
E. 
E. 

67    1  34 

33  33  52 

46  34  16 

104    7  34 

9688 
9405 
9467 
9806 

68  39  51 

35  15  54 

44  52  17 

102  a3  14 

9614 
9455 
9457 
9795 

70  18  27 

36  58  10 

43  10    3 

100  58  39 

9001 
9445 
9447 

9784 

71  57  21 
38  40  41 
41  27  35 

99  23  50 

8567 
8135 
84M 

1779 

20 

a  Arietis 

Aldebarau 

Reguliis 

Sun 

W. 
W. 
E. 
E. 

80  16  22 
47  16  58 
32  51  33 
91  26    1 

9594 
9389 
9385 
9716 

81  57    2 
49    0  58 
31     7  37 
89  49  43 

9S19 
8371 
9375 
9704 

83  37  58 
50  45  14 
29  23  26 
88  13    9 

9501 
9361 
9364 
9003 

85  19  10 
52  29  45 
27  99    0 

86  36  20 

8M 
83M 
8355 
80S 

21 

a  Arietis 

Aldebaran 

Saturn 

Sun 

W. 
W. 
W. 
E. 

93  48  56 
61  16    6 
17  18  19 
78  28  36 

9438 
999U 
9380 
9099 

95  31  36 
63    2    7 
19    2  23 
76  50  20 

9499 
9989 
9357 
9618 

97  14  29 
64  48  23 
20  46  59 
75  11  49 

i 

9491 

9Sr79 

9338 

9007 

98  57  34 
66  34  53 
22  32    3 
73  33    4 

8419 
8970 
9991 
8107 

22 

a  Arietis 
Aldebnran 
Pollux 
Saturn 

Sun 

W. 
W. 
W. 
W. 

E. 

107  35  46 
75  30  54 
32  58  15 
31  22  55 
65  15  56 

9378 
9993 
9457 
9255 
9550 

109  19  52 
77  18  47 
34  40  29 
a3  10    1 
68  a5  52 

9373 
9915 
9498 
9944 
9541 

111     4    6 
79    6  52 
36  23  24 
34  57  23 
61  55  36 

9308 
9906 

9403 
9933 
9533 

112  48  26 
80  55  10 
38    6  55 
36  45     1 
60  15    8 

8364 
8190 

8380 
9994 
9595 

23 

Aldebaran 

Pollux 

Saturn 

Sun 

W. 

w. 
w. 

E. 

89  59  32 
46  51  54 
45  46  33 
51  50  13 

9163 
9991 
9189 
9491 

91  48  56 
48  38    6 
47  35  27 
50    8  47 

9157 
9979 
9176 
9465 

93  38  29 
50  24  37 
49  24  31 
48  27  13 

9159 
9967 
9169 
9480 

95  28    9 
52  11  25 
51  13  45 
46  45  32 

9147 

9957 
9163 
9477 

24 

1 

Aldebarau 
Pollux 
Saturn 
Sun 

W. 

W. 

w. 

E. 

104  38  18 
61     8  56 
60  21  54 
38  15  59 

9197 
9916 
9141 
9465 

106  28  36 
62  57    0 
62  11  50 
36  33  57 

9194 
9911 
9130 
9466 

108  18  58 
64  45  11 
64    1  50 
34  51  56 

9199 
9906 

9136 
9467 

110    9  23 
66  33  29 
65  51  54 
33    9  57 

9191 
9909 
9135 
9470 

28 

Sun 

a  Aquilee 

Fomalhaut 

W. 
E. 
E. 

16  40  12 

69  29  54 

102  18  17 

9787 
9880 
9645 

18  14  57 

67  57    9 

100  40  23 

9779 
9900 

9055 

19  49  52 
66  25    1 
99    243 

9777 
9930 
9000 

21  24  50 
64  53  31 
97  25  18 

9780 
9070 
9670 

29 

Sun 

a  Aquilee 

Fomalhaut 

a  Pegasi 

W. 
E. 
E. 
E. 

29  17  88 

57  26  50 

89  22  47 

104  12  27 

9837 
3163 
9753 
9756 

80  51  31 

55  59  57 

87  47  18 

102  37     1 

9841 
3900 

9771 
9700 

32  25    6 

54  33  58 

86  12  12 

101     1  52 

9665 

3858 
9788 
9788 

33  58  23 
53    8  57 
84  37  29 
99  27    0 

9689 
3310 
9806 

9785 

30 

Sun 

a  Aquilee 

Fomalhaut 

a  Pegasi 

W. 

E. 
E. 
E. 

41  39  52 
46  20  18 
76  50    4 
91  37  25 

9»50 
3633 
9908 
9873 

43  11     8 
45    2  19 
75  17  55 
90    4  32 

9967 
3719 
9999 
9800 

44  42    2 
43  45  45 
73  46  13 

88  33    0 

9964 
S800 

9968 
8907 

46  12  35 
42  30  43 
72  15    0 
86  59  50 

• 

3001 
3804 
9974 
9995 

31 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

53  40    0 
25    3  32 
64  46  20 
79  24  48 

3087 
3060 
3100 
3019 

55    8  26 
26  32  30 
63  18  10 
77  54  59 

3103 
3040 
3197 
3039 

56  36  32 
28    1  53 
61  50  33 
76  25  35 

3190 
3086 
3154 
9000 

58    4  17 
29  31  34 
60  23  29 
74  56  36 

3137 
3015 
3183 
3079 

'          ^ 

1 

\ 

. 
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AT  GREENWICH  APPARENT  NOON. 


i 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 


i 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

»16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Sight  Atoeniion. 


h      m       8 

14  26  26.88 
14  30  22.62 
14  34  19.15 

14  38  16.48 
14  42  14.61 
14  46  13.56 

14  50  13.33 
14  54  13.93 

14  58  15.36 

15  2  17.63 
15  6  20.75 
15  10  24.72 

15  14  29.55 
15  18  35.24 
15  22  41.79 

15  26  49.19 
15  30  57.46 
15  35  6.58 

15  39  16.54 
15  43  27.34 
15  47  38.97 

15  51  51.44 

15  56  4.71 

16  0  18.77 

16  4  33.61 
16  8  49.20 
16  13  5.52 

16  17  22.55 
16  21  40.27 
16  25  58.67 

16  30  17.71 


Diir.  for 
IHonr. 


9.806 
9.840 
9.873 

9.906 
9.930 
9.973 

0.007 
0.042 
0.077 

0.112 
0.147 
0.183 

0.219 
0.255 
0.291 

0.326 
0.361 
0.397 

0.432 
0.467 
0.501 

0.535 
0.568 
0.601 

0.634 
0.065 
0.695 

0.724 
0.752 
0.780 


10.806 


Apparent 
Deolination. 


/» 


S.  14  30  19.4 

14  49  24.5 

15  8  15.0 

15  26  50.6 

15  45  10.9 

16  3  15.4 

16  21  3.7 

16  38  35.5 

16  55  50.3 

17  12  47.9 
17  29  27.8 

17  45  49.6 

18  1  52.8 
18  17  37.0 
18  33  1.9 

18  48  7.3 

19  2  52.6 
19  17  17.6 

19  31  21.9 

19  45  5.1 

19  58  26.7 

20  11  26.5 
20  24  4.0 
20  36  18.9 


20 
20 
21 


48  10.9 
59  39.7 
10  44.9 


21  21  26.1 

21  31  42.9 

21  41  35.2 

S.21  51  2.5 


DifKfor 
IHonr. 


-48.00 
47.41 
46.80 

-46.17 
45.52 

44.85 

-44.17 
43.47 
42.76 

-42.03 
41.28 
40.52 

-39.74 
38.94 
38.13 

-37.30 
.36.46 
35.60 

-34.73 
33.84 
32.94 

-32.02 
31.09 
30.14 

-29.18 
28.20 
27.21 

-26.20 
25.18 
24.15 

-23. 1  i 


8emi- 
diameter;, 


ft 


16  9.84 

16  10.09 

16  10.34 

16  10.59 

16  10.84 

16  11.08 

16  11.32 

16  11.56 

16  11.79 

16  12.01 

16  12.24 

16  12.46 

16  12.67 

16  1288 

16  1309 

16  13.30 

16  13.50 

16  13.69 

16  13.88 

16  14.07 

16  14.26 

16  14.44 

16  14.62 

16  14.80 

16  14.98 

16  15.15 

16  15.32 

16  15.49 

16  15.65 

16  15.81 

16  15.97 


atdenal 
Time  of 
Semi- 
diameter 
Paesing 


66.96 

67.08 
67.20 

67.32 
67.44 
67.55 

67.67 
67.79 
67.91 

68.02 
68.14 
68.26 

68.38 
68..50 
68.62 

68.74 
68.86 
68.97 

69.09 
69.20 
69.31 

69.42 
69.53 
69.63 

69.74 
69.84 
69.94 

70.04 
70.14 
70.23 

70.32 


RqBatfcinef 


to  be 


m       • 

16  17.54 
16  18.35 
16  18.37 

16  17.60 
16  16.03 
16  13.65 

16  10.44 
16  6.40 
16  1.53 

15  55.84 
15  49.30 
15  41.90 

15  33.63 
15  24.52 
15  14.56 

15  3.74 
14  52.06 
14  39.54 

14  26.17 
14  11.96 
13  56.92 

13  41.06 
13  24.39 
13     6.93 

12  48.70 
12  29.70 
12     9.99 

11  49.58 
11  28.47 
1 1     6.69 

10  44.27 


INC 
1 


■ 
0.049 

0.016 

0.017 

0.050 
0.063 
0.117 

0.151 
0.186 
0.221 

0.256 
0.291 
0.327 

0..363 
0.399 
0.435 

0.470 
0.505 
0.540 

0.575 
0.610 
0.644 

0.678 
0.711 
0.744 

0.776 
0.807 
0.837 

0.866 
0.894 
0.922 

0.948 


NOTB^— The  mean  time  of  semidiamet^r  passing  may  be  found  b\-  subtracting  0*.19  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 
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mv 


AT  GBBENWIOH  MEAN  NOON. 


I 
2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

IS 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

81 


i 
I 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


THUS  LONGITUDX. 


219 
220 

221 


#         II 

I  14.5 
1  21.9 
1  30.9 


222  1  41.5 

223  1  53.6 

224  2    7.2 

225  2  22.3 

226  2  38.9 

227  2  57.0 

228  3  16.7 

229  3  38.0 

230  4    0.9 

231  4  25.5 

232  4  51.9 

233  5  20.0 

234  5  49.9 

235  6  21.7 

236  6  55.3 

237  7  30.6 

238  8    7.7 

239  8  46.5 

240  9  26.9 

241  10     9.0 

242  10  52.6 

243  11  37.7 

244  12  24.2 

245  13  11.9 

246  14    0.8 

247  14  50.7 

248  15  41.6 

249  16  33.5 


X' 


0  41.6 
0  48.9 
0  57.8 


1 
1 
1 

1 
2 

2 


8.3 
203 
33.7 

48.7 

5.2 

23.2 


2  42.8 

3  3.9 
3  26.7 

3  51.2 

4  17.5 

4  45.4 

5  15.1 

5  46.8 

6  20.3 

6  55.5 

7  32.4 

8  11.0 

8  51.3 

9  33.3 

10  16.8 

11  1.7 

11  48.0 

12  35.6 

13  24.4 

14  14.1 

15  4.8 

15  56.5 


DUr.  for 
1  Hoar. 


50.38 
50.34 
50.40 

50.46 
50.53 
50.59 

50.65 
50.72 
50.78 

50.84 
.50.91 
50.98 

51.05 
51.13 
51.30 

51.3d 
51.36 
51.44 

51.51 
51.58 
51.64 

51.70 
51.77 
51.84 

51.90 
51.96 
53.01 

53.06 
53.10 
53.14 


153.18 


LATITUDE. 


+  0.68 

0.59 
0.48 

+  0.35 

0.21 

+  0.07 

-0.07 
0.19 
0.28 

-  0.34 
0.38 
0.39 

-  0.37 
0.33 
0.26 

-  0.17 

-  0.05 
+  0.08 

+  0.21 
0.34 
0.46 

4-  0.57 
0.65 
0.70 


Logaritlm 

of  the 

Badioa  Vector 

of  the 

Biuih. 


4- 


0.72 
0.71 
0.68 


-f  0.62 
0.53 
0.41 

-f  0.28 


9.9964765 
9.9963632 
9.9962508 

9.9961394 
9.9960291 
9.9959201 

9.9958126 
9.9957068 
9.9956028 

9.9955006 
9.9954003 
9.9953020 

9.9952057 
9.9951112 
9.9950187 

9.9949281 
9.9948393 
9.9947523 

9.9946669 
9.9945829 
9.9945003 

9.9944189 
9.9943389 
9.9942602 

9.9941827 
9.9941063 
9.9940310 

9.9939569 
9.9938842 
9.9938129 

9.9937430 


DiCfbr 
1 


-47.3 
47.0 
46.6 

-46.9 
46.7 
45.1 

-44.5 
43.8 
43.0 

-43.8 

41.4 
40.6 

-39.8 
39.0 
38.3 

-37.4 
36.6 
35.9 

-35.3 
34.7 
34.1 

-3.3.6 
33.0 
33.5 

-33.0 
31.6 
31.1 

-30.6 
30.0 
39.4 

-38.8 


•f 
SMavMlK 


T 
9 
9 
9 

9 

8 
8 

8 
8 
8 


15 
11 

7 

3 
59 
56 


41.63 
45.73 
49.82 

53.93 

58.01 

2.10 


52  6.18 
48  10.27 
44  14.36 


8  40  18.45 
8  36  22.54 
8  32  26.63 

8  28  30.72 
8  24  34.81 
8  20  38.90 

8  16  42.99 
8  12  47.08 
8     8  51.17 

8  4  55.27 
8  0  59.36 
7  57     3.45 

7  53  7.54 
7  49  11.63 
7  45  15.72 

7  41  19.81 
7  37  23.90 
7  33  27.99 

7  29  32.08 
7  25  36.17 
7  21  40.26 

7  17  44,35 


Voxm^— The  munbere  in  oolnnm  A  oorrespond  to  the  true  equinox  of  the  d»te;  in  oolnmn  A%  to 
the  mma  eqoinox  of  Jannvy  (H.O. 


Difi.  for  1  Hour. 

^9".8296. 
(THUen.) 


TV, 


KOVEMBBE,  1886. 


186 


OBEENWIOH  MEAN  TDfB. 


THE  M00N*8 


i 

I 


HOBnEOHTAL  PAEALLAT. 


UPPXB  TRANSIT. 


AOB. 


1 

2 
3 

4 

5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

1^ 
17 
18 

19 
90 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

M 


5 
5 
4 

4 
4 
4 

4 
4 

5 

5 
5 
5 

5 
5 
5 


6 
6 


6 
6 


\2J» 

2.7 

55.0 

50.1 
48.0 
48.6 

61.7 

56.8 

3.6 

11.5 
20.0 
28.5 

36.8 
44.4 
51.3 


5  57.4 

6  2.7 
6  7.1 


10.5 
12.7 
6  13.2 


11.8 
8.2 
16  2.2 


5  53.9 
5  44.0 
5  33.0 

5  21.8 
5  11.3 
5  2.1 


14  55.0 


15  7.5 
14  58.5 
14  58.2 

14  48.7 
14  48.0 
14  49.8 

14  54.0 

15  0.0 
15  7.5 

15  15.7 
15  24.3 
15  32.7 

15  40.7 
15  48.0 
15  54.5 


16 
16 
16 


0.2 
5.0 

a9 


16  11.8 
16  13.2 
16  12.8 

16  10.3 
16  5:5 
15  58.3 

15  49.1 
15  38.5 
15  27.4 

15  16.4 
15  6.5 
14  58.3 

14  52.4 


55  4a5 
55  6.2 
54  37.9 

54  19.8 
54  12.1 
54  14.3 

54  25.5 

54  44.4 

55  9.4 

55  38.3 

56  9.5 

56  40.9 

57  11.2 

57  39.3 

58  4.6 

58  27.0 

58  46.4 

59  2.5 

59  15.1 

59  2ao 

59  25.1 

59  20.0 
59  6.6 
58  44.4 

58  14.2 
57  37.6 
56  57.3 

56  16.2 
55  37.5 
55  3.9 

54  37.9 


INff.  fiir 
IHoor. 


tt 


-1.72 
1.38 
0.97 

-0.f>4 
-0.11 

-M).64 
0.93 
1.13 

-1-1.96 
1.31 
1.30 

1.11 
1.00 

+0.87 
0.74 
0.60 

-M).43 
40.99 
-0.06 

-0.38 
0.74 
1.10 

-1.40 
1.69 
1.71 

-1.68 
1.59 
1.95 

-0.90 


mdaifki. 


55  23.8 
54  50.8 
54  27.6 

54  14.6 
54  12.0 
54  18.8 

54  34.1 

54  56.3 

55  23.5 

55  53.8 

56  25J2 

56  56.3 

57  25.6 

57  52.3 

58  16.2 

58  37.1 

58  54.9 

59  9.3 

59  19.7 
50  24.9 
59  23.5 

59  14.4 
58  56.6 
58  30J2 

57  56.6 
57  17.7 
56  36.6 

55  56.3 
55  19.9 
54  49.9 

54  28.3 


Di£  for 
1  Hoar. 


MoridlM  of 
OrMovtob. 


DUt  for 
IHoor. 


n 

-1.56 
1.18 
0.76 

-0.39 

•M).09 

0.47 

+0.79 
1.04 
1.91 

+1.30 
1.31 
1.96 

+1.17 
1.06 
0.93 

+0.81 
0.67 
0.53 

+0.33 
+0.09 
-0.91 

-0.66 
0.93 
1.96 

-1.53 
1.68 
1.71 

-1.61 
1.40 
1. 


-0.70 


h      n 

4  26.4 

5  15.6 

6  2.7 

6  48.0 

7  31.9 

8  14.8 

8  57.6 

9  40.8 

10  25.0 

11  11.0 

11  59.3 

12  50.0 

13  43.2 

14  38.1 

15  34.1 

16  30.1 

17  25.2 

18  19.2 

19  12.1 

20  4.2 

20  56.0 

21  48.1 

22  40.9 

23  34.5 

6 

0  28.5 

1  22.4 

2  15J9 

3  6.2 

3  55.1 

4  41.8 


9.09 
9.00 
1.99 

1.85 
1.80 
1.78 

1.79 
1.89 
1.88 

1.96 
9.06 
9.17 

2.96 
9.39 
9.34 

9.39 
9.97 
9.99 

9.18 
9.16 
9.16 

9.18 
9.99 
9.9S 


9.95 
9.93 

9.17 
9.08 
1.99 

1.90 


5.2 
6.2 
7.2 

8.2 

9J9 

10.2 

11.2 
12.2 
13J9 

14.2 
15J9 
16.2 

17.2 

18.2 
19.2 

20i 
21J9 
22.2 

23.2 
24.2 
25.2 

26.2 
27.2 
28J9 

29J2 
0.7 
1.7 

2.7 
3.7 
4.7 

5.7 


Ji 


186 


NOVEMBER,   1886. 


m 


GREENWICH  MEAN  TDCB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATIOK. 


Hour. 


Bight 


Dili:  for 
IHinatflL 


DeoUnatioii. 


Difllfor 
iHinatflL 


Boat. 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


0 

I 

2 

3 

4 

5 

0 

7 

8 

{) 

10 

U 

12 

13 

14 

15 

10 

17 

18 

I  J) 

20 

21 

22 

23 

24 


MONDAY  1. 


fa 

)9 
19 

19 
19 
19 
)9 


m 
0 
2 
4 

6 

8 

II 


19  13 
19  15 
19  17 
19  19 
19  21 
19  24 
19  26 
19  28 
19  30 
19  32 
19  34 
19  37 
19  39 
19  41 
19  43 
19  45 
19  47 
19  49 


8 

■ 

9^ 

9.9009 

S.l 

21.12 

9.1071 

32A5 

9.1040 

44.40 

9.1009 

5.5.76 

9.1878 

6.94 

9.1817 

17.93 

9.1818 

28.73 

9.1784 

39.34 

9.1759 

49.75 

9.1790 

59.98 

9.1688 

10.01 

9.16S6 

19.85 

9.1633 

29.49 

9.I&91 

38.94 

9.1559 

48.20 

9.1597 

57.26 

9.1494 

6.13 

9.1469 

14.80 

9.1499 

23.28 

9.1397 

31.56 

9.1363 

3J).64 

9.1330 

47.52 

9.1297 

55.21 

9.1965 

8.1 

o 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 


46 
44 
43 
41 
39 
37 

a5 

33 

31 

29 

26 

24 

21 

19 

16 

13 

10 

7 

4 

1 


26.3 


54.5 

17.0 
33.9 
45.2 
50.9 
51.1 
45.8 
35.0 
18.7 
57.0 
29.9 
57.5 
19.8 
36.7 
48.3 
54.7 
56.0 
52.1 
43.0 
58  28.8 
55  9.6 
51  45.3 
48  16.0 


TUESDAY  2. 


19  52 
19  54 
19  56 

19  58 

20  0 


20 
20 
20 
20 
20 
20 
20 
20 
20 


2 
4 

6 
8 
11 
13 
15 
17 
19 


20  21 
20  23 
20  25 
20  27 
20  29 
20  31 
20  33 
20  35 
20  37 
20  40 
20  42 


2.70 

9.1939 

S.l 

9.99 

9.1199 

17.09 

9.1167 

23.99 

2.1134 

30.70 

2.1101 

37.21 

9.1068 

43.52 

2.1036 

49.r4 

2.1003 

55.56 

2.0971 

1.2<J 

2.0938 

6.82 

2.0906 

12.16 

2.0873 

17.30 

2.0841 

22.25 

2.0809 

27.01 

2.0777 

31.57 

2.0744 

35.94 

9.0712 

40.12 

2.0681 

44.11 

2.0649 

47.91 

2.0617 

51.52 

2.0587 

54.95 

2.0556 

.58.19 

2.0524 

1.24 

2.0493 

4.11 

9.0463 

s.l 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
ii 
6 
6 
6 
6 
6 
6 
6 
6 


44  41.8 
41  2.6 
37  18.5 
a3  29.5 
29  35.6 
25  36.9 
21  33.5 
25.3 
12.4 
54.8 
32.6 
5.8 
34.3 
58.3 
17.8 
32.9 
43.5 
49.7 
51.5 
48.9 
16  42.0 
11  30.9 
6  15.6 
0  56.1 
55  32.4 


17 

13 

8 

4 

0 

55 

50 

46 

41 

3(5 

31 

26 

21 


It 

1.483 
1.677 
1.671 
1.765 
1.858 
1.951 
9.043 
9.134 
9.996 
9.317 
9.407 
9.496 
9.584 
9.673 
9.769 
9.850 
9.936 
3.099 
3.108 
3.194 
3.278 
3.363 
3.447 
3.599 


3.619 
3.694 
3.776 
3.858 
3.938 
4.017 
4.097 
4.176 
4.254 
4.332 
4.409 
4.4ti6 
4.562 
4.637 
4.712 
4.786 
4.860 
4.933 
5.007 
5.079 
5.150 
5.920 
5.290 
5.360 
5.430 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
I 

2 

3 

4 

5 

(5 

7 

8 

9 

20 

21 

22 

23 

24 


TML  for 
IMiBoteL 


WEDNESDAY  8. 


li  m 
20  42 
20  44 
20  46 
20  48 
20  50 
20  52 
20  54 
20  56 

20  58 

21  0 


21 
21 
21 
21 


2 
4 

6 

8 


21  10 
21  12 
21  14 
21  16 
21  18 
21  20 
21  22 
21  24 
21  26 
21  28 


■ 

• 

■ 

4.11 

94M63 

S.] 

6.80 

94)439 

9.30 

9.0401 

11.61 

9U)370 

13.74 

«.0341 

15.70 

9.0319 

17.48 

9UI889 

19.08 

9UI959 

20.51 

S4J993 

21.76 

94)194 

22.84 

90)165 

2:3.74 

90)136 

24.47 

9.0106 

25.03 

90)080 

25.43 

90)059 

25.66 

9.0094 

25.72 

1.9997 

25.62 

10)970 

25.36 

1.9943 

24.94 

1.9917 

24.36 

1.9890 

23.62 

1.9864 

22.73 

1.9638 

21.68 

1.0819 

S.l 

o    » 

5  55 

5  50 
5  44 
5  38 
5  33 
5  27 
5  21 
5  15 
5  i> 
5  3 
4  57 
4  51 
4  45 
4  39 
4  33 
4  26 
4  20 
4  13 
4  7 
4  0 
3  53 
3  47 
3  40 
3  33 


32.4 

AJS 
32.5 
56.4 

16.3 
32.2 
44.1 
52.1 
56.1 
56.2 
52.5 
45.1 
33.9 
18.9 

0.2 
37.8 
11.8 
42.2 

8.9 
32.1 
51.8 

8.0 
20.8 
30.2 


THURSDAY  4. 


21  30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  42 
21  44 
21  46 
21  48 
21  50 
21  51 
21  5.3 
21  55 
21  ,57 
21  .59 


22 
22 
22 
22 
22 


I 

3 
5 

7 
9 


22  11 
22  13 
22  15 
22  17 


20.48 
19.13 
17.63 
15.98 
14.19 
12.26 
10.18 
7.96 
5.61 
3.12 
0.49 
57.74 
54.86 
51.85 
48.72 
45.46 
42.08 
38.58 
34.96 
31.23 
27.:^ 
23.43 
19.36 
15.19 
10.92 


1.9787 

S.I 

1.9769 

10)737 

1.9713 

1.9690 

1.9666 

1.9649 

).96]9 

1.9596 

1.9573 

1.9559 

1.9531 

1.9509 

1.9488 

1.9467 

1.9447 

1.9497 

1.9407 

•  1 

1.9388 

1.9369 

1.9350 

1.9331 

1.9313 

1.9996 

10)979 

8.1 

13 
13 
13 
13 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
11 
U 
11 
11 
10 
10 
10 
10 
10 


26 
19 
12 

5 
58 
51 
44 
36 
29 
22 
14 

7 
59 
52 
44 
36 
28 
21 
13 

5 
57 
49 
41 
33 
25 


36.2 
38.9 
38.2 
34.2 
27.0 
16.5 
2.8 

4ao 

26.0 
2.9 

36.8 
7.6 

35.4 
0.3 

22.2 

57.3 
10.6 
21.0 
28.6 
33.5 
35.7 
35.2 
32.0 
26^ 


DIftte 


&43I 
5.489 
SJ67 
5.SB 
5.702 
5.7G8 
5.834 
5JM 
5J66 
6UK» 
6U»3 
6.155 
6.21S 
6J981 
6.343 
6.403 
6.463 
6.S94 
6.584 
6.643 
6.701 
6,758 
6.815 
6.87S 


6.928 
6.963 
7.039 
7.093 
7.148 
7.202 
70554 
7J07 
7.359 
7.410 
7.481 
7.519 
7.561 
7.610 
7.659 
7.707 
7.755 
7.803 
7.850 
7.896 
7.941 
7.966 
&031 
80)75 

eois 


rL  KOVEMBBR,   1886.  187 


II.  NOVEMBER,   188a  189 


190 


NOVEMBER,   1886. 


GRBENWIOH  HEAK  TDOB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 

] 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

23 


Bi|^  t  AsoaudoiL 


Difllfor 
1  Minute. 


D«cUii»tao]i. 


Diff.for 
1  Minute. 


Hour. 


WEDNESDAY  17. 


h  m 
8  32 
8  35 
8  37 
8  39 
8  42 
8  44 
8  46 
8  49 
8  51 
8  54 
8  56 

8  58 

9  I 


3 
5 

8 
10 
12 
15 
17 
20 
9  22 
9  24 
9  27 


9 
9 
9 
9 
9 
9 
9 
9 


8 

■ 

c 

37^ 

9.3874 

N.16 

0.58 

9.3858 

16 

23.68 

9J)843 

16 

46.69 

9.3897 

16 

9.60 

9.3810 

16 

32.41 

9J793 

15 

55.12 

9.3776 

15 

17.72 

9.3759 

15 

40.22 

9.3743 

15 

2.63 

9.3796 

15 

24.93 

9.3708 

15 

47.1-2 

9.3680 

15 

9.20 

9.3671 

15 

31.17 

9.3669 

15 

53.03 

9.3634 

14 

14.78 

9.3616 

14 

36.42 

9.3597 

14 

57.94 

9.3577 

14 

19.35 

9.3558 

14 

40.64 

9.3539 

14 

1.82 

9.3591 

14 

22.89 

9.3509 

14 

43.84 

9.3483 

13 

4.68 

9.3463 

N.13 

ft 


28  24.8 
22  27.6 
24.3 
14.8 
59.2 
:37.6 
9.9 
36.3 
.56.8 
11.4 
20.1 
23.0 
20.2 
11.7 
57.6 
37.8 
12.5 
41.7 
5.4 
23.7 
36.6 
44.2 
46.6 


16 
JO 

3 
57 
51 
44 
37 
31 
24 
17 
10 

3 
55 
48 
41 
33 
26 
18 
10 

2 
54 


THUESDAY  18. 


9  29 
9  31 
9  34 
9  36 
9  38 
9  41 
9  43 
9  45 
9  48 
9  50 
9  52 
9  55 
9  57 
9  59 


10 
10 
10 
10 
10 
10 
10 


2 

4 

6 

8 

11 

13 

15 


10  18 
10  20 
10  22 
10  25 


25.40 

9.3443 

N.l 

46.00 

9.3493 

6.48 

9.3404 

26.85 

9.3385 

47.10 

9.3365 

7.23 

9.3346 

27.25 

9.3397 

47.15 

9.3307 

6.93 

9.3987 

2a60 

9.3968 

46.15 

9.3949 

5.59 

9.3930 

24.91 

9.3910 

44.11 

9.3191 

3.20 

9.3179 

22.18 

9.3154 

41.05 

9.3135 

59.80 

9.31 16 

18.44 

9.3097 

36.97 

-    9.3079 

55.39 

•  9.306] 

13.70 

9.3043 

31.91 

9J30S6 

50.01 

s.aoo7 

aoo 

SJ090 

N.l 

3  38 
3  30 
22 
13 
5 
56 
48 
39 
30 
21 
12 


3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
1 
1 


3 

54 

45 

36 

26 

17 

8 

0  58 

0  48 

0  39 

0  29 

0  19 

0  9 

0  0 


46  43.8 


35.8 
22.7 

4.6 
41.5 
13.4 
40.4 

2.6 
20.0 
32.7 
40.7 
44.1 
43,0 
37.4 
27.4 
13.0 
54.2 
31.1 

3.9 
326 
57.2 
17.7 
34.3 
47.0 
55.9 

1.0 


5.909 
6U)04 
6.107 
6.900 
6.310 
6.411 
6.511 
6.600 
6.708 
6.806 
6.903 
6.909 
7.094 
7.188 
7.989 
7J76 
7.468 
7.550 
7.660 
7.740 
7.890 
7.917 
80)03 
8.000 


&176 
8.960 
8.343 
8.496 
8.509 
6.590 
8.670 
8.749 
8.897 
8.906 
8.081 
9.056 
9.130 
9.903 
9.976 
9.340 
9.419 
9.488 
9.556 
9.694 
9.601 
9.756 
9.890 
9.883 
0.M6 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  AmomIob. 


I>i&flHr 
IMinate. 


IXiBlkl 


FBIDAT  19. 


h  m 
10  25 
10  27 
10  29 
10  32 
10  34 
10  36 
10  38 
10  41 
10  43 
10  45 
10  48 
10  50 
10  52 
10  54 
10  57 
10  59 


11 
11 
11 
11 
11 
11 
11 
11 


1 

3 

6 

8 

10 

13 

15 

17 


8.00 
25.89 
43.67 

1.35 
18JI3 
:J6.41 
53.80 
11.09 
28.28 
45.38 

2.39 
19.31 
36.13 
52.87 

9.52 
2a09 
42.58 
58.99 
15.31 
31.56 
47.74 

3.84 
19.87 
35.83 


t.9goo 

SJ9979 


9.9906 

9.9890 
9.9673 
9.9657 
9.9649 


9.9819 
9J9797 
9J978B 
9.9768 
9.97S6 
9.9748 
9.979B 
9J714 
9.9709 
9.9600 
9.9678 
9.9666 
9.9656 


N.10 
9 

9 
9 
9 
9 

8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
•  7 
6 
6 

i    6 

I   ^ 

I      6 
iN.  5 


0  KG 
50  2.4 
40  0.1 
29  54.3 
19  45.0 

9  32J2 
59  15.9 
48  5a3 
38  33.5 
28  7.5 
17  38.3 

7  6.1 
56  30.9 
45  52.7 
35  11.6 
24  27.8 
13  A\St 
51.9 
0.0 


I 


2 
52 

41 
30 
19 
8 
57 


SATURDAY  20. 


11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 


19 
22 
24 
26 
28 
31 
33 
35 
37 
40 
42 
44 
46 
49 
51 
53 
55 
58 
0 
2 
4 
7 
9 
11 
13 


51.73 
7.56 
23.33 
39.03 
54.67 
10.26 
25.79 
41.27 
56.70 
12.08 
27.41 
42.70 
57.94 
13.14 
28.31 
43.44 
58.54 
13.61 
28.64 
43.65 
58.63 
13.59 
28.53 
43.45 
58.36 


9.9644 
9.9633 
9.9699 
9.9619 
9.9609 
9J9503 
9J9584 
9.9576 
9.9567 
9.9550 
9.9509 
9.9544 
9.9537 
9.9531 
9.9995 
9.9519 
9.9514 
9.9508 
9.9503 
9.9490 
SL9496 
9.9499 
9.9488 
93486 
9JM83 


N. 


In. 


5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 


45 
34 
23 
12 

1 
49 
38 
27 
15 

4 

53 
41 
30 
18 

7 
55 
44 
32 
21 

9 
57 
46 
34 
23 
11 


57.6 

49.4 

39.0 

2&6 

12.3 

56.2 

38.3 

18.6 

57.3 

34.4 

10.0 

44.1 

16.8 

4a2 

18.4 

47.5 

15.5 

42.4 

8.3 
33.3 
57.6 
21.2 
44.1 

6.3 
26.0 


5^ 

a6; 
9.3  • 
7.6  I 
a7| 


M 

9J« 

Mm 
io.ni 

0.1M 
OJStt  I 
0US» 


0.4R 
9.480 
0.511 
0J6I 
0.619 

Ojesi 

0.793 
0.799 
0.8O 
6.8B7 
0:9!8 
0.908 
1.008 
1U>47 
1.06) 


I.1I9 
ia56 
1.190 
1.9» 
1.953 
.983 
.313 


1J6B 
1J04 
1.419 
1.443 
1.466 
1.487  I 
1.506  i 
1.594 


IJOO 
1.576 
1.589 
14»1 
1.613 
1.694 
1UD4 
1.649 


NOVEMBER,   1886.  191 


a.  NOVEMBER,    1886.  19S 


GBEENWIOH  MEAN  IIMB. 


THE  UOOVS  BIOHT 


IV.  NOVEMBBB,    1886.  196 


196  NOVEUBEB,    1886.  XV. 


VI. 


NOVEMBER,    1886. 


197 


6R££MWI0H  M£AM  TIME. 


LUNAK  UI8TAKCE8. 


it 

Htuam  m4  DlroetloB 

MidnigfaL 

P.L. 
of 

xv*. 

P.L. 
of 

xvnp 

P.L. 
of 

XXT' 

P.L. 
of 

!* 

Of  i/iQoev. 

Diff. 

DUr. 

DHL 

DMT. 

9 

Pollux 

E. 

0          $11 

8538    1 

«09 

8l    554 

3690 

0    «  «« 

82  33  34 

9666 

0     «    #' 
.81     1    2 

9866 

Satihuv 

E. 

&•>  57  36 

9M4 

84  23  55 

9893 

82  50  10 

9698 

81   16  12 

9819 

10 

PoroalbAiit 

W. 

66  48    7 

3119 

68  15  53 

3101 

69  44     1 

?® 

71  12  31 

3088 

aPemfli 
AldeDaran 

W. 

5t2  15    6 

aMO 

53  40  28 

3010 

55    6  25 

3189 

56  32  56 

3158 

E. 

28  58  48 

S759 

27  23  26 

9748 

25  47  50 

9738 

24  12    0 

9796 

Pollux 

E. 

73  15  14 

9839 

71  41  28 

S893 

70    7  ;w 

3614 

68  3:3  20 

9609 

Saturn 

E. 

73  22  57 

9790 

71  47  37 

97S0 

70  12    3 

9740 

68  36  16 

9199 

11 

Foinnlhaut 

W. 

78  39  57 

9991 

80  10  21 

9978 

81  41     1 

€966 

83  11  56 

1 

9954 

a  PegBBl 

W. 

63  52  56 

3043 

65  22  16 

3034 

66  51  59 

3605 

68  22    5 

9986 

Saturu 

E. 

60  33  56 

9979 

58  56  48 

9680 

57  19  27 

9660 

55  41  53 

9851 

Pollux 

E. 

60  39  49 

9788 

»)    4  37 

9780 

57  29  16 

9753 

55  5:)  46 

9747 

Re;!ulni* 

E. 

96  16  28 

9877 

94  39  17 

9608 

93     1  52 

9057 

91  24  14 

9047 

12 

Foinalhaut 

W. 

90  50    2 

9904 

92  22  16 

9895 

93  54  41 

9887 

95  27  16 

9880 

a  Peirasi 

W. 

75  57  43 

9919 

77  29  46 

9900 

79    2    5 

9667 

80  34  40 

9878 

a  ArietiM 

W. 

32  33  :J9 

3006 

34     1  51 

3048 

35  31     4 

3004 

,37     1   12 

9984 

Satuiuv 

E. 

47  30  57 

9808 

45  52  10 

9597 

44  13  II 

95110 

42  34     1 

9589 

Pollux 

E. 

47  54  3:3 

9798 

46  18  28 

9794 

44  42  20 

9793 

43    6  11 

9793 

RpguliiM  ' 

K. 

8:3  12  50 

9800 

81  3:3  55 

9901 

79  54  48 

9583 

78  15  29 

9574 

in 

Fomalhiiiit 

W. 

103  12  10 

986!> 

104  45  27 

9859 

104)  18  47 

9890 

107  52  10 

9849 

a  Pe^Ni 
a  ArietiN 

W. 

88  21     1 

9896 

89  54  53 

9619 

91  28  56 

9619 

93    3    8 

98118 

W. 

44  4:{    0 

9813 

46  17  11 

9790 

47  51  52 

9780 

49  27     1 

9749 

Saturn 

E. 

M  15  36 

9&45 

:i2  .35  26 

9540 

:)0  55    8 

9535 

29  14  43 

9530 

Pollux 

E. 

:i5    6  10 

97S0 

3:)  30  36 

9781 

31  55  17 

«7n 

30  20  19 

9797 

ReguluM 

K. 

6!)  55  58 

9933 

68  15  30 

9995 

66  34  51 

9517 

64  54     1 

9900 

:4 

a  P«*iniiii 

W. 

100  55  59 

9789 

102  30  50 

9780 

104     5  44 

9778 

105  40  41 

9777 

!  fkAritftisi 

W. 

57  28  49 

9867 

59    6  13 

9653 

60  43  54i 

9840 

62  21  56 

9699 

<  Aid<9bfiruii 

W. 

2:)  40  45 

9473 

25  22  36 

9487 

27     4  36 

9460 

28  46  46 

9453 

ReguluM 

E. 

56  27  16 

9473 

54  45  25 

9487 

5.3    3  25 

9460 

51  21   16 

9453 

ir> 

u  .\rietis 

W. 

70  35  44 

9577 

72  15  10 

9560 

73  54  48 

9580 

75  :i4  38 

st5M 

Aldoharaii 

W. 

37  19  51 

9499 

39    2  54 

9417 

40  4(1    5 

9410 

42  21»  25 

9405 

ReruhiM 

K. 

42  48  15 

9433 

41     5  13 

9417 

3J)  22    3 

9419 

.37  :«  45 

tf408 

Hpica 

K. 

J»6  28  33 

9444 

94  46     1 

9438 

93    3  21 

9433 

91  20  33 

9497 

Suw 

1 

E. 

127  51  54 

9779 

126  16  59 

9779 

124  41  55 

9785 

123    6  41 

97S8 

1 
lei  •  (f  Arietift 

W. 

83  m  22 

9518 

85  37  10 

9519 

87  18    6 

9S07 

88  59    9 

9509 

Alclehnraii 

W. 

51     8    2 

8378 

52  52    9 

9373 

54  36  23 

9368 

.56  20  44 

9363 

:  K#*ffuliift 

E. 

2i)    0  19 

9380 

27  16  16 

9375 

25  32    6 

vr,\ 

23  47  49 

)CI88 

E. 

82  44  36 

9401 

81     1     2 

9398 

7!»  17  22 

8301 

77  3:3  ,35 

93K7 

JuPITKft 

K. 

85    5    8 

9448 

83  22  351 

9441 

t^\  40    3 

94C8 

79  .57  20 

94:11 

riu5 

E. 

115    8  21 

9798 

1 13  :)2  16 

9*90 

111  56    3 

9714 

no  19  42 

9709 

17  1  aAri<*iiii 

W. 

97  26    3 

9469 

99    7  42 

9478 

100  49  26 

9478 

102  31   13 

9474 

Aldelmrnii 

W. 

a5    4  13 

9339 

66  49  15 

3335 

(i8  'M  24 

S331 

70  19  39 

8M8 

8|>ica 

E. 

68  53    2 

9388 

67    8  38 

9369 

ai  -^4    8 

9358 

63  39  :»  1 

■iUU 

1  JoptTiR 

E. 

71  22     1 

9408 

69  38  37 

9403 

67  55    7 

9300 

66  11  31 

9305 

Sojf 

E. 

102  16  10 

9663 

100  39    7 

9676 

99     1  57 

9879 

i*7  24  40 

1 

9086 

\V 
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QBEEMWICH  HEAN  TIME. 


200 


DECEMBER,   1886. 


III! 


AT  GEEENWICH  APPARENT  NOON. 


•3 

5 


Wed. 
Thur. 
Frid. 

Sat. 

srar. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 


SUN,    19 


Mon. 
Tues. 

Wed. 
Tliur. 
Frid. 

Sat. 

SUN 

Mon. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 


20 
21 

22 
23 
24 

25 
26 
27 


Tues.  28 
Wed.  '29 
Tliur.  .  30 
Frid.    '31 

Sat.       32 


THE  SUN'S 


Apparent 
Kijht  ABCODsion. 


li     m        H 

16  30  17.71 
16  34  37.38 
16  38  57.64 

16  43  18.48 
16  47  39.87 
16  52  1.78 

16  56  24.18 

17  0  47.07 
17  5  10.42 

17  9  34.18 
17  13  58.35 
17  18  22.90 

17  22  47.80 
17  27  13.02 
17  31  38  53 

17  36  4.31 
17  40  30.33 
17  44  56.54 

17  49  22.92 
17  53  49.43 

17  58  16.04 

18  2  42.71 
18  7  9.40 
18  11  36.08 

18  16  2.70 
18  20  29.24 
18  24  55.65 

18  29  21.88 
18  33  47.90 
18  38  13.68 
18  42  39.17 

18  47     4.34 


Diff.  for 
1  Honr. 


NOTK. — The  meiin  timo  of  soniid 
The  Hifiu  —  prefixed  to 


M 

0.d06 

o.8:n 

0.856 

0.880 
0.002 
0.923 

0.943 
0.963 
0.981 

0.9<)8 
1.014 
1 .029 

1.043 
1.0.56 
1.067 

1.078 
1.087 
1 .096 

1.102 
1.107 
l.MO 

1. 112 
1. 112 
I. Ill 

I.IOH 
1.103 
1.097 

1.089 
1.080 
1 .069 
1.057 


Apparent 
Deolinaiion. 


II 


S.21  51  2.5 
22  0  4.6 
22     8  41.1 

22  16  52.0 
22  24  36.9 
22  31  55.5 

22  38  47.7 
22  45  13.1 
22  51   11.7 

22  56  43.2 

23  1  47.5 
23     6  24.3 

23  10  33.6 
23  14  15.2 
23  17  29.1 

23  20  15.0 
23  22  32.9 
23  24  22.7 

23  25  44.3 
23  26  37.6 
23  27     2.8 

23  26  59.7 
23  26  28.2 
23  25  28.4 

23  24  0.4 
23  22  4.2 
23  19  39.8 

23  16  47.2 

23  13  26.6 

23  9  38.1 

23  5  21.8 


DUr.  for 
1  Hour. 


1.043  S.  23     0  37.7 


-23.11 
2S.05 
20.99 

-19.91 
18.82 
17.72 

-16.61 
15.50 
14.38 

-13.26 
12.11 
10.96 

-  9.81 
8.66 
7.50 

-  6.Xi 
5.16 
3.98 

-  2.81 
1.63 

-  0.45 

^•  0.73 
1.91 
3.08 

4  4.26 
5.43 
6.60 

+  7.77 

8.93 

10.09 

1 1 .25 

+  12.41 


Seui- 
diaineter. 


Time  of 

Semi- 

diameter 

PaMiiiK 

iMmridiaa 


II 


6  15.97 
6  16.12 
6  16.27 

6  16.41 
6  16.55 
6  16.68 

6  16.81 
6  16.93 
6  17.05 

6  17.17 
6  17.27 
6  17.37 

6  17.47 
6  17.56 
6  17.64 

6  17.72 
6  17.79 
6  17.86 

6  17.92 
6  17.98 
6  18.03 

6  18.08 
6  18.13 
6  18.17 

6  18.21 
6  18.24 
6   18.27 

6  18.30 

6  18.32 

6  18.34 

6  18.35 


16  18.36 


70.82 
70.40 
70.48 

70.56 
70.64 
70.71 

70.78 
70.84 
70.90 

70.96 
71.01 
71.06 

71.11 
71.15 
71.18 

71.21 
71.23 
71.25 

71.27 

71.28 
71.29 

71.29 
71.29 
71.28 

71.27 
71.26 
71.24 

71.22 
71.19 
71.16 
71.12 

71.08 


K«|aatloti  of 


to  be 

Babtneied 
from 


Added  to 

Apperent 

Time. 


m        e 

10  44.27 

10  21J2S 

9  57.59 

9  33.37 
9  8.60 
8  48.31 

8  17.54 
7  51.27 
7  24.56 

6  57.43 
6  29.90 
6     1.98 

5  3371 
5  5.12 
4  36.25 

4  7.11 
3  37.73 
3     8.15 

2  38.41 
2  8.54 
1  38.57 

0  8.54 
0  38.49 

0     8.45 


0  21.53 

0  51.43 

1  21.20 

1  50.79 

2  20.17 

2  49.31 

3  18.17 

3  46.72 


DiCfcr 


1.043  i 
1.1 


Ij 

l.ltM 

l.Itt 

1.130 
1.155 
1.170 

1.184 
1.197 
1.208 

1.219 
1.298 
1.236 

1.242 
1.247 
1.250 

1.252 
1.252 
1.251 

1.248 
1.243 
1.237 

1.229 
i.220 
1.209 
1.196 

1.182 


araetor  pas8iD{r  may  be  fotiDd  by  subtractiuj;;  OMO  from  the  sideival  time. 

he  hourly  chifDge  of  lioclination  indieateo  that  soulU  dtMslinations  uro  increaaing ; 


the   sign  +  indicates  that  south  declinations  are  decreasing. 


IL  DECEMBER,   188&  201 


202  DECEMBEE,    1886.  ml' 


IV. 


188& 


203 


204 


DECEMBER,    1886. 


!L 


GBBBNWIOH  MEAN  TIMB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  Ajoeniton. 


IL 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


DifCfor 
1  Minute. 


Deolinfttloii. 


Diff.for 
IMinate. 


WEDNESDAY  1. 


0 

h    m      s 

21  14  11.48 

1 

21  16  12.72 

2 

21  18  13.76 

3 

21  20  H.61 

4 

21  22  15.27 

5 

21  24  15.75 

6 

21  26  16.04 

7 

21  28  16.14 

8 

21  30  16.06 

9 

21  32  15.80 

10 

21  34  15.35 

11 

21  36  14.73 

12 

21  38  13.93 

13 

21  40  12.96 

14 

21  42  11.81 

15 

21  44  10.49 

16 

21  46    9.00 

17 

21  48    7.35 

18 

21  50    5.53 

19 

21  52    3.55 

20 

21  54     1.41 

21 

21  55  59.11 

22 

21  57  56.65 

23 

21  59  54.04 

9.0190 
9U)157 
9U)196 
9.0095 
9.0064 
9.0033 
9UN)09 
1.9979 
1.9041 
1.9911 
1.9689 
1.9859 
1.9893 
1.9794 
1.9766 
1.9738 
1.9711 
1.9684 
1.96.S7 
1.9630 
1.9603 
1.9577 
1.9559 


S. 


S. 


4 
4 


4 

4 
4 
4 


37 
31 
24 
17 
11 
4 

3  57 
3  50 
3  43 
36 
29 
22 
15 
8 
0 
53 
46 
38 
31 
23 
16 
8 
0 
53 


3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
1 


n 

35.1 

3.3 
27.9 
48.9 

6.4 
20.3 
30.7 
37.7 
41.3 
41.4 
38.2 
31.7 
21.9 

8.9 
52.7 
33.3 
10.8 
45.2 
16.6 
45.0 
10.3 
32.6 
52.0 

8.6 


If 

6.499 
6.560 
6.690 
6.679 
6.738 
6.797 
6.855 
6.919 
6.969 
7.096 
7.081 
7.136 
7.190 
7.943 
7.996 
7.340 
7.401 
7.459 
7.509 
7.553 
IMH 
7.659 
7.700 
7.747 


Hoar. 


BlghtAAoenaion. 


DUtflir 
IMiBiite. 


FBIDAY  8. 


THUESDAY  2. 


22 
22 
22 
22 
22 
22 


1 
3 
5 
7 
9 
11 


22  13 
22  15 
22  17 
22  19 
22  21 
22  23 
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9.4099 
9.4195 
9.41S7 
9.4188 
9.4918 
9.4918 
9.4978 
9.4307 
9.4336 
9.4309 
9.4388 
9.4414 
9.4438 
9.4408 
9.4486 
9.4500 
9.4531 
9.4569 
9.4579 
9.4501 


N.ll 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
N.19 


24  30.2 
27  4a9 
30  57.0 

34  a4 

36  57.1 
39  47.1 
42  30.4 
45  6.9 
47  36JS 
49  59.2 
52  15.0 
54  23.8 
56  2S.7 
58  20.5 

0  8.3 

1  49.0 

3  22.6 

4  49.0 

6  8.2 

7  20.2 

8  25.0 
922.6 

10  12.9 
10  55.9 


SUNDAY  12. 


6  19 
6  21 
6  24 
6  26 
6  29 
6  31 
6  34 
6  36 
6  39 
6  41 
6  44 
6  46 
6  49 
6  51 
6  54 
6  56 
6  59 


7 
7 
7 
7 
7 
7 
7 
7 


1 

3 

6 

8 

11 

13 

16 

18 


28.58 

9.4609 

56.29 

9.4697 

24.11 

9.4645 

52.03 

9.4661 

20.04 

9.4676 

48.14 

9.4691 

16.33 

9.4706 

44.60 

8.4717 

12.94 

9.4799 

41.35 

9.4741 

9.83 

9.4751 

38..% 

9.4759 

6.94 

9.4708 

35.57 

9.4776 

4.25 

9.4783 

32.97 

9.4788 

1.72 

9.4794 

30.50 

9.4798 

59.:30 

9.4809 

28.12 

9.4804 

56.95 

9.4806 

25.79 

9.4807 

54.64 

9.4807 

23.48 

9.4807 

52.32 

9.4806 

N.19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 

N.18 


11  31.5 

11  59.8 

12  20.7 
12  34J3 
12  40.5 
12  39.3 
12  30.7 
12  14.6 

51.1 
20.2 
41.8 
.56.0 
2.7 
1.9 
53.6 
3yX> 
14.7 
44.0 
5.9 
59  20.3 
57  27.2 
55  26.7 
53  18.7 
51  3.3 
48  40.5 


11 
11 
10 
9 
9 
8 
6 
5 
4 
2 
1 


ti 


tin 


«.Tn 


9JB1 


ijn 

IJR 
1.137 
1JSI9 

ijsm 

IJM 
1.140 


o.rn 

0u656 


0.539 
0.410 
0.967 
0.106 
+  0M9 

0.906 
0J90 
0.4S3 

osn 

0.7B9 
0.896 
0.951 
1.076 
1.906 
1.394 
1.449 
1.573 
1.007 
1JQ9 
1.947 
9Jm 
9.115 
9.318 
9.441 


vm. 
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GBBEKWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Kiflit 


0 
1 

U 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

90 

91 

99 

93 

94 


Dlff.for 
iMinnto. 


DmUbaUob. 


Diff-for 
IMlnnto. 


WEDNESDAY  29. 


THUB8DAT  30. 


22  32 
22  34 
22  36 
22  38 
22  40 
22  42 
22  44 
22  46 
22  48 
22  50 
22  52 
22  53 
22  55 

22  57 

23  50 


23 
23 
23 
23 
23 
23 
23 
23 
93 
93 


I 

3 

5 

7 

9 

10 

19 

14 

16 

18 


53.13 
48^ 
4^94 
39.15 
34.23 
29.18 
24.01 
ia71 
13JI0 
7.77 
2.12 
56.36 
50.49 
44.51 
38.43 
32.25 
25^ 
19JW 
I.^I2 
6.56 
5PSI 
5.^17 
46.35 
39.45 
32.47 


.9957 
.9934 
.9919 
.9191 
.9109 
.9148 
.9197 
.9107 
.9098 
J068 
.9049 
.9031 
J013 


8. 


9  49 
9  41 

9  :« 

9  24 
9  15 
6 
58 
49 
40 
32 
8  23 
8  14 
8  5 
7  rn) 


9 

8 

8 

8 
8 


.8978 


.W4^ 
.8914 


7 

7 
7 
7 
7 


.8870 
.8857 

.8891 


8. 


47 
38 

20 
II 
7     2 

(;  :<\ 

(}  44 
6  .^5 
6  26 
6  16 


46.8 
17.3 
45.6 
11.7 
.^5.6 
57.4 
17.1 
.34.7 

3.9 
15.6 
25.3 

:w.i 

;«).! 
4.3.3 
4.'>.6 
46.2 
4.5.1 
42.3 

:i7.8 

31.7 
24.0 
14.7 
3.9 
51.6 


8.479 
6.510 
8.547 
8.583 
8.619 
6J54 
6J89 
6.783 
8.756 
6.789 
8.899 
8.854 
6.885 
8.915 
6.946 
BJOn 
9.004 
9.033 
9^161 
9UM8 
9.115 
9.149 
9.167 
9.196 
9JI7 


Right  AMenaSoB. 


DIff.lbr 
iMIanto. 


DeellMitSoB. 


Dlfllfbr 
IMlanteL 


FRIDAY  31. 


b     Di      a 

»» 

o          »           /» 

/ 

h    m      « 

■ 

6  16  51.6 

ii 

0 

21  45  5,'>.78 

1.9904 

8.13    0.50i»; 

7.391 

0 

23  18  32.47 

1.6631    S. 

9.917 

1 

21  47  r>r>ji 

1.9873 

12  53  2,5.9 

7.443 

1 

23  20  25.42 

I.88I9 

6    7  37.8 

9.949 

2 

21  49  54.21) 

I.9M3 

12  45  57.8  ! 

7.404 

2 

23  2i  18;tt) 

1.8606 

5  58  22.6 

9.965 

3 

21  51  MM 

1.9013 

12  :j8  2(>.() , 

7.546 

3 

23  24  11.11 

1.6797 

5  49    6.0 

9.966 

4 

21  5.3  52.02 

1.97M 

12  :»  52J} ' 

7.596 

4 

23  26    .3.86 

1.6786 

5  .39  48.0 

9J1I 

5 

21  .55  hOM 

Ijna5 

12  2:J  15.1 

7.645 

5 

23  27  5<K,54 

1.6775 

5  30  28.7 

9J03 

6 

21  .57  49.08 

l.»^J6 

.     12  15  34i) 

7.694 

6 

23  29  49.16 

1.8786 

5  21     8.0 

9J55 

7 

21  5ft»  47;J5 

1.9697 

12    7  51.8; 

7.743 

7 

23  31  41.73 

1.6757 

5  1 1  46.1 

9J76 

8 

22     1  45.44 

1.9668 

'     12    0    .5^! 

7.791 

8 

23  .33  34.24 

1U1746  ' 

5    2  22.9 

9J97 

9 

2i    3  4.3.36 

1.9640 

n  52  HU» 

7.W8 

9 

23  :»  26.70 

4  52  58.5 

9.417 

10 

22    5  41.12 

I.96I9 

1 1  44  25.2 

7.885 

10 

23  :}7  19.11 

1.8734 

4  43  32.9 

9.436 

11 

22    7  :W.7I 

I.KUM 

1 1  :Ui  :J0.7 

7.931 

11 

2?)  :)9  11.48 

1.8794 

4  'M    (5.2  , 

9.455 

12 

23    9  36.13 

1.9E»57 

'     II  28  :W.5 

7J'76 

12 

2:)  41     3.80 

1.6717 

4  24  38;) 

9.474 

13 

22  11  :»;«» 

1.9630 

,     n  20  33.6 

HMl 

13 

2:^  42  5(>.08 

1.8711 

4   15    9.3' 

9.491 

14 

22  13  30.49 

1.9503 

II   12  31.0 

6UK5 

14 

2:^  44  4SM 

1.8706 

4     5  39;) 

9.506 

15 

22  15  27.43 

1.9477 

1 1     4  25.8 

8.108 

15 

23  46  40..55 

1.6701 

3  .56    8;j 

9J65 

16 

22  17  24.22 

1.9459 

10  .54!  18.0 

H.151 

16 

23  48  32.74 

1.6696 

3  46  36.3 

9.549 

17 

22  19  20.85 

1.9406 

10  48    7.7  . 

8.193 

17 

2:3  50  24JK) 

1.8691 

3  37    3.3 

9.556 

18 

22  21  17.33 

1.9401 

10  :r>  .54.8 

8.935 

18 

23  52  I7.0:j 

1.8667 

3  27  29;) 

9.574 

19 

22  23  i:).66 

IS376 

10  31  :ft».5 

8.976 

19 

23  54    9.14 

1.8684 

3  17  54.4 

9.566 

20 

22  25    9.84 

1.9359 

10  Zi  21.7 

8.317 

20 

2:1  .56     1.24 

1.8689 

3    8  18.7 

9.609 

21 

22  27    5.88 

I.93d7 

10  15     1.5 

8.357 

21 

23  57  53U« 

1.8679 

2  58  42.2 

9.615 

22 

22  29    1.77 

1J003 

10    6  ;«.9 

8JI96 

22 

23  59  45.39 

1.6678 

2  49    4J^  ; 

9j6» 

23 

22  30  .57.52 

1.9980 

8.  9  58  14.0 

6.434 

23 

0     1  37.45 

iMn   8. 

2  39  26.7. 

9.60 

8ATUEDAY,  JANUARY  1,  1887. 
0  10    3  29.51  I    iJtn  .8.  2  29  47.7  |     %m» 


PHASES  OF  THE  MOON. 


d  b  a 

>  Pint  Quarter     .  Dec      3  2  25i) 

O  Full  Moon      .    .    .    .     10  21  30JI 

C   Last  Quarter.    ...     17  18  39.1 

•  New  Moon     ....    24  21  54.7 


C  Apogee. 
C  Perigee. 
^  Apogee . 


d  li 

.  Dec      8  9.9 

.    .    .    15  I9i> 

.   •    •    31  Ol9 


i 
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OBEENWIOH  MEAN  TIME. 

LUNAK  DISTANCES. 

■ 

1 

Kame  and  Direotion 

Noon. 

P.L. 
of 

lUh. 

of 

Vlfc. 

P.  I., 
of 

ES>* 

P.L. 

•f 

of  Otject. 

DUr. 

Diff. 

Dur. 

DML 

Sum 

W. 

67  14  25 

3409 

6l36  29 

3417 

O        J       tt 

69  58  26 

3«5 

71  20'  l3 

3431 

Mars 

W. 

34  22  37 

3347 

35  45  54 

3351 

37    9    6 

38  32  13 

33S1 

a  Arietis 

E. 

79  30  27 

3159 

78    3  20 

3161 

76  36  24 

3170 

75    9  99 

3171 

Aldebaran 

E. 

111  44    6 

3006 

110  14     1 

3013 

108  44    5 

3080 

107  14  17 

3M 

2 

Sun 

W. 

78    7  25 

3461 

79  28  33 

3464 

80  49  37 

9468 

82  10  37 

3471 

Mars 

W. 

45  26  34 

3379 

46  49  14 

3389 

48  11  51 

3384 

49  34  26 

3381 

a  Aq^uilflB 
a  Arietis 

W. 

39  34  42 

4483 

40  38  49 

4409 

41  44    8 

4390 

42  50  34 

4961 

E. 

67  58  28 

3990 

66  32  42 

3998 

65    7    6 

3036 

63  41  40 

3944 

Aldebaran 

E. 

99  47  12 

3054 

98  18    6 

3058 

• 

96  49    5 

3061 

95  20    8 

3065 

3 

Shn 

W. 

88  54  55 

3479 

90  15  43 

3480 

91  36  30 

8479 

92  57  18 

9478 

Mars 

W. 

56  26  56 

3389 

57  49  25 

3388 

59  11  55 

3387 

60  34  26 

3381 

a  Aquil® 

W. 

48  36  47 

4005 

49  48  22 

3964 

51     0  37 

3990 

52  13  30 

3899 

a  Arietis 

E. 

56  3()  38 

3381 

55  12    4 

3988 

53  47  38 

3996 

52  23  2! 

3304 

Aldebaran 

E. 

87  56    6 

3079 

86  27  22 

3079 

84  58  38 

9071 

83  29  53 

9010 

4 

Suif 

W. 

99  41  48 

3464 

101    2  52 

3461 

102  24    0 

9456 

103  45  14 

9fiO 

Mars 

W. 

67  27  42 

3370 

68  50  33 

3365 

70  13  29 

3358 

71  36  32 

9354 

a  Aquilie 

W. 

58  26    3 

3746 

59  42    1 

3793 

60  58  24 

9090 

(S2  15  12 

9en 

a  ArietiR 

E. 

45  24  30 

3359 

44     1  19 

3366 

42  38  22 

9379 

41  15  41 

3383 

Aldebaran 

E. 

76    5  39 

3058 

74  36  38 

3064 

73    7  32 

3090 

71  38  21 

3044 

1 

5 

Sun 

W. 

1 10  33    3 

3417 

111  55    0 

3400 

113  17    6 

9400 

114  39  22 

3399 

Mars 

W. 

78  dS  31 

3319 

79  57  20 

3311 

81  21  19 

3309 

82  45  28 

3994 

a  Aquilae' 

W. 

68  44  55 

3576 

70    3  55 

3558 

71  23  15 

3641 

72  42  54 

3583 

Fomalhaut 

W. 

35  52  52 

3999 

37    4  39 

3919 

38  17  40 

3850 

39  31  49 

3791 

Aldebaran 

E. 

64  10  40 

3014 

62  40  44 

3005 

61  10  38 

vm 

59  40  22 

9989 

6 

Sun 

W. 

121  33  20 

3343 

122  56  42 

3339 

124  20  17 

3380 

125  44     5 

3369 

a  AqtiilaB 

W. 

79  25  49 

3443 

80  47  17 

3499 

82    9    1 

9414 

83  31     2 

3460 

Fomalhaut 

W. 

45  57    7 

3545 

47  16  41 

3506 

48  36  59 

9460 

49  57  59 

343i 

a  Pfgasi 
Aldebaran 

W. 

32  57    9 

4140 

34    632 

4038 

35  17  34 

9040 

36  30    7 

3813 

E. 

52    6  16 

9949 

50  34  50 

9931 

49    3  10 

8980 

47  31  17 

9919 

Saturn 

E. 

95  34  31 

9997 

94    2  47 

9910 

92  30  49 

8900 

90  58  37 

8804 

Pollux 

E. 

96    3    9 

3006 

94  33    4 

9906 

93    2  46 

9006 

91  32  15 

9914 

7 

Fomalhaut 

W. 

56  52  24 

3978 

58  17    1 

3958 

59  42    9 

9m 

61    7  48 

S9» 

a  Poffasi 

W. 

42  52    3 

3541 

44  11  42 

3400 

45  32  17 

9449 

46  53  45 

3399 

i  Aldebaran 

E. 

39  48    7 

9848 

38  14  42 

8836 

36  41    1 

8083 

35    7    3 

90M 

Saturn 

E. 

a3  13  55 

9835 

81  40  12 

9881 

80    6  12 

8000 

78  31  56 

9795> 

Pollux 

E. 

83  55  59 

9914 

82  23  58 

8908 

80  51  42 

8600 

79  19  10 

9876 

8 

Fomalhaut 

W. 

68  23  16 

3086 

69  51  43 

3065 

71  20  36 

9049 

72  49  53 

3095 

aPegasi 

W. 

53  52  46 

3913 

55  18  40 

3168 

56  45  11 

9160 

58  12  18 

3193 

Saturn 

E. 

70  36  12 

9799 

69    0  10 

9714 

e7  23  49 

9701 

65  47  10 

9687 

Pollux 

E. 

71  :32  27 

9815 

69  58  18 

8809 

68  23  53 

8700 

66  49  12 

9777 

Regulus 

E. 

107  20  16 

9749 

105  44  32 

9798 

104    8  29 

8714 

102  32    8 

9700 

9 

Fomalhaut 

W. 

80  22  14 

9935 

81  53  48 

8919 

83  25  43 

8900 

84  57  59 

9887 

a  PeffRRi 
a  Anetis 

W. 

65  36  14 

9995 

67    633 

9973 

68  37  20 

9051 

70    8  34 

9990 

W. 

23  10    9 

3688 

24  27    9 

3547 

25  46  41 

3490 

27    8  25 

3387 

>^ 

■ 
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QKBBNWIOH  KGAN  TDIE. 


;Vt  DECEMBEE,    1886.  215 


Vm.  DECEMBEK,    1886.  217 


MEROURT,    1886.  219 


UEBCnitT,   188e.  321 


MERCURT,    1886.  233 


224  VENUS,  1886. 


VENUS,    188&  225 


2S6  VENDS,   1886. 


VENUS,  1886.  227 


228  VENTJ8,   1888. 


VENUS,   1886. 


330  HABS,  1886. 


HABS,  1886.  231 


HARS,  1886.  288 


HAE8,  1886. 


236 


JUPITER,    1886. 


GBEEirWICH  MEAS 


UlulD 


JANUABY. 


0 

O 

?4 


I 


1 
2 
3 
4 

5 

6 

4 

8 

9 

10 

II 
12 
13 
U 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
2J) 
30 

31 
32 


Am>arent 
Ascension. 


ifoon. 


h    m     s 
12  22    3.10 

12  22  16.09 

12  22  28.43 

12  22  40.10 

1222  51.11 

12  23    1.44 

1223  11.11 
12  23  20.09 
12  2:;  28.40 
12  23  36.02 

• 

12  23  42.96 
12  23  49.21 
12  23  54.76 
12  23  59.63 
12  24    3.81 

12  24  7.29 
12  24  10.07 
12  24  12.16 
12  24  13.55 
12  24  14.23 

12  24  14.21 
12  24  13.48 
12  24  12.05 
12  24  9.92 
12  24    7.09 

12  24  3.55 
12  23  59.31 
12  23  54.37 
12  23  48.72 
12  23  42.:^ 

12  23  35.34 
12  23  27.60 


Var.  of 
R.A. 
fori 
Hour. 


ifOOH. 


s 
•H>.S65 

0.fi9B 

0.500 

0.479 

0.445 

40.417 
0.380 
0.300 
0.338 
O.309 

40.975 
0JM6 
0.917 
0.188 
0.160 

40.131 
0  101 
0.079 
0.043 

40.014 

-0.016 
0.045 
0.074 
0.103 
0.133 

-0.169 
0.191 
0.990 
0.950 
0.979 

-0.308 
-0.337 


Day  of  tho  Month. 

Polar  S<3midiameter 
Horizontal  Parallax 


Apparent 
Deolination. 


Noon. 


O        I  It 

-0  67  17.7 
058  24.1 
0  59  26.3 

0  24.2 

1  17.7 

2  6.8 

2  51.5 

3  31.7 

4  7.6 

4  38.9 

5  5.8 
5  28.2 
5  46.2 

5  59.6 

6  8.6 

6  13.1 
6  13.1 
6  8.6 
5  59.6 
5  45.9 

5  27.8 
5  5.2 
4  38.0 
4  6.3 
3  30.2 

2  49.6 
2  4.6 
1  15.1 
0  21.2 
0  59  22.8 

-0  58  20.1 
-0  57  12.9 


Yar.of 
Decl. 
for.l 
Honr. 


Noon. 


II 
-4.86 

9.68 

9.50 

9.39 

9.14 

-1.95 
1.77 
1.58 
1.40 
1.91 

-1.03 
0.84 
0.65 
0.47 
0.98 

-0.09 

40.09 

098 

0.47 

0.66 

40.85 
1.04 
1.99 
1.41 
1.60 

41.78 
1.97 
9.15 
9.33 
9.58 

49.71 
49.89 


Heridlati 


h    in 
7  35.1 

7  31.4 

7  27.6 

7  23.9 

7  20.2 

7  16.4 
7  12.6 
7  8.8 
7  5.0 
7    1.2 

6  57.3 
6  53.5 
6  49.7 
6  45.8 
641.9 

6  38.0 
6  34.1 
6  30.2 
6  26.3 
6  22  4 

6  18.4 
0  14.5 
6  10  5 
6  G.5 
6    2.6 

5  58.6 
5  54.6 
5  50.5 
5  46.5 
5  42.5 

5  38.4 
5  34.3 


FEBRUARY. 


isr. 

nth. 

9i8t. 

17.0 

1^4 

M.K0 

1.7 

1.7 

1.8 

Slst. 


19  6 
18 


5 

a 

o 


i 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Amiarent 

Kgbt 
Ascension. 


Noon, 


n    m     s 
12  23  27.60 

1*2  23  19.17 

12  23  \0M 

12  23    0.26 

12  22  49.78 

12  22  38.64 
12  22  26.84 
12  22  14.37 
12  22  1.26 
12  21  47.51 

12  21  33.13 
1221  18.13 
12  21  2.51 
12  20  46.29 
12  20  29.48 

12  20*12.08 
12  19  54.11 
12  19  35.57 
12  19  16.49 
12  18  56.86 

12  18  36.71 
12  18  16.04 
12  17  54.86 
12  17  33.19 
12  17  11.04 

12  16  48.42 
12  16  25.36 
12  16  1.85 
12  15  37.92 
12  15  13.59 

12  14  48  87 
12  14  23.79 


Yar.of 
R.  A. 
fori 
Honr. 


Noon, 


0.366 
0.304 
0.489 
0.450 

-0.478 
0.505 
0.533 
0.500 
0.506 

-0.019 
0.638 
0 
0. 
0.713 

-0.787 
0.761 
0.784 
0.806 
0.899 

-0.861 
0.879 
0.808 
0.913 
0.933 

-0.098 
0.970 
0.988 
1.005 
1.099 

-1.037 
-1.069 


Appareni 
OeounatioB 


Noon 


O       I       »> 

-0  57  13.9 
0  56  1.5 
0  54  45.7 
0  53  25.6 
0  52    1.3 

-0  50  32.8 
0  49  0.3 
0  47  23.6 
0  45  43.0 
0  43  58.4 

-0  42  9.9 
0  40  17.6 
0  38  21.5 
0  36  91.7 
0  34  18.2 

-0  32  11.2 
0  30  0.7 
0  27  46.8 
0  25  29.6 
0  23    9.1 

-0  20  45.5 
0  18  18.9 
0  15  49.3 
0  13  16.8 
0  1041.4 

-0  8    3.3 

0  5  22.6 

-0  2  39.5 

40  0    6.1 

0  2  53.8 

40    5  43.7 
40    8  35.7 


43.77 
4.11 


4.4S 

44.61 
4.70 
4.98 
0.07 


5.S1 
5.05 
5.78 
5.08 

40.05 
6.17 
0.99 
0.41 
0.53 

40.64 
0.75 
6.89 
0.94 
7.08 

47.19 
47.90 


1 


15  m 

15  OJ 
15  Si 
15  U 
14  87i 

14  511 1 
14  48J 
14  44.7 
I4  40i 
14  36.3 


14  32.0; 
14  27.8' 
14  23.5 
14  19.3 
14  15.0- 

14  10.8 
14  6.5 
14  2.8 
13  57.9 
13  53.6 

13  49.3 
13  45.0 
13  40.6 
13  36.3 
13  32.0 

13  27.6 
13  23.3 


Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


1st. 

nth. 

9l8t. 

19:6 

1.8 

20.1 
1.9 

20.5 
1.9 

aist. 


2d'.9 
2.0 


Xors.— The  8l<;n  -f-  Indicates  north  declinations;    the  sign  —  Indicates  south  daeUnatlons. 
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JUPITER,   1886. 


OBBEirvnOH  MEAN  TIME. 


5 

g 


& 


'    1 

'^ 

3 

4 
5 

6 

I    7 

9 
10 

n 
12 
I  a 

14 
15 

i(j 

17 

18 

111 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


8EPTEMBEB. 


Apparent 

Right 
AacenaioD. 


Noon. 


h     m     • 
2  32    6.22 

2  32  50.54 

2  33  35.04  I 

2  34  19.73 

2  35    4.59' 

I 

2  35  49.61  : 
2  36  34.80  I 
2  37  20.15' 
2  38    5.65 
2  38  51.30 

2  39  37.10 
2  40  23.04 
2  41  9.13 
2  4 1  55.34 
2  42  41.68 

2  43  28.14 
2  44  14.74 
2  45  1. 46 
2  45  48.30 
2  46  35.24 

2  47  22.30 
2  48  9.46 
2  48  56.72 
2  49  44.08 
2  50  31.53 

2  51  19.06 
2  52  6.68 
2  52  54  38 
2  53  42.15 
2  54  29.98 

2  55  17.88 
2  56    5.84 


Tar.  of 

B.A. 

fori 

Hoar. 


2foon. 


+ 


.843 
.ttO 
.858 
.865 
.873 

.880 
.887 
.893 
.899 
.905 

.911 
.917 
.023 
.998 
.933 

.939 

.949 
.954 
.958 

.963 
.967 
,97] 
.975 
.979 

•  tfOW 

.986 

QfiQ 

.992 
.994 

.997 


Apparent 
lunatioii 


Dec! 


on. 


Noon. 


-2  14  16.4 
2  19  6.9 
2  23  58.2 
2  28  50.4 
2  33  43.3 

2  38  :i6.9 
2  43  31.3 
2  48  26.4 
2  53  22. 1 

2  58  18.5 

.3    3  15.4 

3  8  12.9 
3  13  11.0 
3  18  9.5 
3  23    8.5 


-3  28 
3  33 
3  38 
3  43 
3  48 


7.7 
7.5 

7.6 
8.0 
8.8 


.353    9.9 

3  58  11.2 

4  3  12.7 
4  8  14.4 
4  13  16.3 

-4  18  18.2 
4  2:)  20.2 
4  28  22.2 
4  33  24.3 
4  38  26.3 

-4  43  28.2 
-4  48  30.0 


Var.of 
DeeL 
fori 

Hour. 


ifoon. 


-19.08 
12.19 
19.16 
19.19 
19.29 

-19.95 
19.98 
19.31 
19.34 
19.37 

-19.39 
19.41 
19.43 
J9.45 
13.47 

-19.49 
13.50 
13  53 
13.53 
13.54 

-12.55 
13.56 
13.57 
13.58 
13.58 

-19.58 
19.58 
13.59 
13.58 
13.58 

-19.58 
-19.57 


Meridian 


Day  of  tbo  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


let. 


nth. 


14.9 
1.4 


14.7 
1.4 


2l8t. 


h  m  . 
1  40.6 

I  46.4 

I  43.2 

I  40.0 

1  36.8 

I  33.6 
I  30.4 
1  27.3 
1  24.1 
I  20.9 

I  J  7.7 

1  14.6 

1  11.4 

1  8.2 

1  5.1 

1  1.9 
0  58.7 
0  55.6 
0  52.4 
0  49.3 

0  46.1 
0  43.0 
0  39.8 
0  36.7 
0  33.5 

0  30.4 
0  27.2 
0  24.1 
0  21.0 
0  17.8 

0  14.7 
0  11.6 


14.6 
1.4 


SlHt. 


II 

14.6 
1.4 


a 

e 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


OCTOBER. 


Asoenaion. 

Var.of 
B.A. 
fori 

Honr. 

Ifoon. 

JIToon. 

h    m     8 

II 

12  55  17.88 

+1.997 

12  56    5.84 

I.9B0 

12  56  53.85 

9.001 

12  57  41.90 

9.003 

12  58  29.99 

9.006 

12  59  16.13 

-1-9.006 

13    0    6.30 

9.008 

13    0  54.50 

9.009 

13    142.72 

9.010 

13    2  30.97 

9.011 

13    3  19.24 

-Hi.011 

13    4    7.52 

9.019 

13    4  55.81 

9.019 

13    5  44.10 

9.019 

13    6  32.40 

9.019 

13    7  20.70 

•HI.019 

13    8    8.99 

2.019 

13    8  57.27 

2.019 

13    9  45.54 

9.011 

13  10  33.78 

2.010 

13  11  22.00 

+9.009 

13  12  10.20 

9.008 

13  12  58.37 

9.006 

13  13  46.49 

9.004 

13  14.34.57 

9.009 

13  15  22.61 

49.000 

13  16  10.59 

1.996 

13  16  58.51 

1.995 

13  17  46.35 

1.993 

13  18  34.13 

1.980 

13  19  21.84 

+1.986 

13  20    9.45 

+1.989 

Apnareiit 
DeoUnatioi 


-5  8  35.6 
5  13  36.3 
5  18  36.7 
5  23  36.7 
5  28  36.4 

-6  33  35.7 
5  38  34.6 
5  43  32.9 

5  48  30.7 
553  28.1 

-5  56  24.8 

6  3  21.0 
6  8  16.6 
6  13  11.6 
6  18    5.9 


-6  22  59.5 

-19.29 

6  27  52.3 

19.18 

6  32  44.3 

19.15 

6  37  :}5.5 

19.19 

6  42  25.8 

19.06 

-6  47  15.2 

-19.05 

6  52    3.8 

19.00 

6  56  51.3 

11.96 

7    1  37.9 

11.99 

7  ^23.5 

11.88 

-7  11    8.1 

-11.83 

-7  15  51.5 

-11.79 

23  24.6 

23  21.5 
23  18.3 
23  15.2 
23  12.1 


23  a9 
23  5.8 
23  2.6 
22  59.5 
22  56.4 

22  53.2 
22  50.1 
22  47.0 
22  43.8 , 
22  40.7 1 

22  37.5 
22  34.4 


Day  of  the  Month. 


Polar  Semidiameter  . 
Horizontal  Parallax  . 


Ist 


II 
14.6 

1.4 


11th. 


II 
14.6 

1.4 


91st. 


n 

14.6 
1.4 


Hat 


1/.7 


Nora.— The  aign  +  indioatoa  north  deolinatiana;  the  aiioi  —  indioatet  aontli  danHnatfi 
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SATURN,   1886. 


■ " 

h: 

BAN  TTM 

— 1 

GBEKNWIGH 

II 

JANUARY. 

FEBBUABT.                              |  | 

• 

1 

Atconrion. 

1 

Var.of 

RA. 

fori 

Hour. 

Ap^MM-ont 
Declination. 

Var.of 
I>m1. 
fori 
Hour. 

Meridian 

• 

1 

Asoonaion. 

Var.of 
B.A. 
fori 
Honr. 

DeflKuSon. 

▼ar.oT 
I>mL 
ftrl 

>.• 

o 

1 

/Toon. 

Noon.    1         Koon. 

1 
1 

Noon, 

o 

t 

1 

Noon. 

Jfoon. 

^OM 

w^ 

h    m     • 
6  19    9.48 

-0.884 

O        1         It 

+33  33    7.0 

+0.70 

h    m 
1133.8 

h    m     »    ~ 
6    9  44.41 

s 
-^.666 

Of" 

+33  39  48.9 

4«.54 

h  ■ 

981.7 

9l7i, 

3 

6  18  48.39 

0.861      33  33  33.7 

0.69 

1138.6 

3 

6    9  31.03 

0J60 

3340    1.1 

•.89 

3 

6  18  37.18 

0.877 

33  33  40.3 

0.60 

1 1  34.3 

3 

6    9  18.03 

0.583 

33  40  13.9 

0.51 

9114; 

4 

6  18   6.17 

0.873 

33  33  66.8 

0.68 

11  30.0 

4 

6    9   5.43 

0.516 

38  40  36.5 

0J8 

9  9.9 

5 

6  17  45.36 

O.W8i     33  33  13.3 

0.68 

11  15.7 

5 

6    8  53.84 

0.499 

3840  39.1 

0.8i 

9  6.1 

1 

6 

6  17  34.49 

-0.883    •»-33  33  39.5 

+0.68 

11  11.4 

6 

6    8  41.48 

-0.461 

+88  40  51.5 

4«.fli 

9   I.Q, 

7 

6  17    .3.85 

0.8S7 

33  33  45.7 

0.67 

11    7.3 

7 

6    8  30.14 

0.461 

3841    3.9 

•.SI 

866J; 

8 

6  16  43.36 

0.850 

33  34    1.7 

0.67 

11    3.9 

8 

6    8  19.33 

0.445 

8841  16.1 

•.« 

8817 

9 

6  16  33.03 

0.843 

33  34  17.6 

0.66 

10  58.6 

9 

6   8    8.76 

0.497 

8841  8B.3 

•.59 

8  48.6 

10 

6  16   3.87 

0.836 

33  34  33.4 

0.66 

10  54.4 

10 

6    7  58.73 

0.499 

334140.4 

0.50 

844.5 

1 

U 

6  15  43.90 

-0.888 

+33  34  49. 1 

+0.65 

10  50.1 

11 

6    7  49.14 

-0.390 

+38  4158.4 

+•.50 

840.5 

13 

6  15  33.13 

0.890 

33  35    4.6 

0.64 

10  45.8 

13 

6    7  40.00 

0.371 

88  48   4.8 

•.49 

8  36.4! 

13 

6  15    3.56 

0.811 

33  35  30.0 

0.64 

10  41.6 

13 

6    7  31.31 

0.9S8 

38  48  16.0 

•.49 

833.3: 

14 

6  14  44.31 

0.801 

33  35  35.3 

0.63 

10  37.3 

14 

6    7  33.08 

0.333 

88  48  37.7 

0.40 

888.2; 

16 

6  14  35.09 

0.708 

33  35  50.4 

0.63 

10  33.1 

15 

6    7  15.31 

0.314 

38  48  39.4 

0.48 

884.3 

16 

614    6.31 

-0.781 

+33  36    5.4 

+0.69 

10  38.9 

16 

6    7   8.00 

-0.995 

+88  48  50.9 

+0.48 

880.1 : 

17 

6  13  47.58 

0.771 

32  36  30.3 

0.69 

10  34.6 

17 

6    7    1.16 

0.975 

3843   3.4 

0.46 

8  16.1  i 

18 

6  13  39.31 

0.760 

33  36  35.0 

0.61 

10  20.4 

18 

6    6  54.79 

0.9S6 

33  43  13.9 

0.47 

8  13.1 

19 

613  11.11 

0.748 

33  36  49.6 

0.61 

10  16.2 

19 

6    6  48.88 

0.»6 

33  43  35.3 

0.47 

8   8.0 

20 

6  12  53.89 

0.736 

33  37    4.1 

0.60 

10  11.9 

20 

6    6  43.45 

0.917 

33  43  36.5 

0.47 

8   4.0 

31 

6  13  35.76 

-0.784 

+23  37  18.4 

+0.60 

10    7.7 

21 

6    6  38.49 

-0.197 

+33  43  47.7 

+0.46 

8   0.0 

33 

6  13  18.53 

0.719 

23  37  33.7 

0.59 

10    3.5 

22 

6    6  34.00 

0.177 

88  43  58.8 

0.46 

7  56.0 

33 

6  13    1.59 

0.699 

33  37  46.8 

0.59 

9  59.3 

23 

6   6  30.00 

0.157 

33  44    9.8 

0.46 

7  53.01 

34 

6  1144.97 

0.686 

23:)8   0.8 

0.58 

9  55.1 

24 

6    6  36.47 

0.137 

33  44  30.8 

0.45 

7  48.0 

35 

6  11  38.68 

0.679 

23  38  14.6 

0.57 

9  50.9 

25 

6    6  33.43 

0.117 

33  44  31.7 

0.45 

7  44.0 

36 

6  11  13.73 

-0.656 

+33  38  38.4 

+0.57 

9  46.7 

26 

6    6  30.88 

-0.096 

+38  44  48.5 

+0.45 

7  40.1 

37 

6  10  57.10 

0.644 

22  38  42.0 

0.56 

9  42.5 

27 

6    6  18.81 

0.076 

33  44  53.8 

0.44 

7  36.1 

38 

6  10  41.83 

0.699 

22  38  55.5 

0.56 

9  38.3 

28 

6    6  17.23 

0.066 

38  45   3.8 

0.44 

7  33.1 

39 

610  36.93 

0.614 

22  39    8.8 

0.56 

9  34.2 

29 

6    6  16.13 

0.035 

38  45  14.3 

0.44 

7  88.3 

30 

6  10  13.37 

0.508 

22  39  22.0 

0.55 

9  30.0 

30 

6   6  15.53 

-0.015 

38  45  84.8 

0.43 

7  84.3 

31 

6    9  58.30 

-0.589 

4-22  39  35.2  1    +0.54 

9  25.8 

31 

6    6  15.43 

+0.005 

+33  45  35.8 

+0.43 

730.3' 

33 

6   9  44.41 

-0.566 

+22  39  48.2 

+0.54 

9  21.7 

32 

6    6  15.79 

+0.096 

+83  45  45.5 

+0.43 

7  16.4 

Day  of  the  Month. 

1st. 

ntii. 

31st. 

Slst. 

Po 
Ho 

Day  of  the  M< 

mth. 

lit. 

llttL 

Slat. 

Slat. 

Polar  Somidiameter  .  . 
Horizontal  Parallax  .  . 

9.7 
1.1 

1.1 

9!6 
1.1 

»        9.5 
1.1 

lar  SemididDE 
»rizontal  Pan 

leter  .  . 
illaz  .  . 

9:5 
1.1 

9.3 
1.1 

i        9Jli 
1.0 

9:0 
li) 

• 

^^EZ 

the  sign  —  la 

SATURN,   1886. 


243 


1 ' 

GBBENWIOH  MEAIT  TDfB. 

IfABCH. 

APRn.. 

• 

1 

A] 
Ai 

icoaaton. 

Vm-.oT 
B.A. 

fori 
Hoiir. 

Apparent 
Declination. 

A'oon. 

Var.of 
Docl. 
for  1 

Hoar. 

MsrIdUa 
Paanc** 

• 

a 

s 

o 

:« 

o 

1 

AMonaion. 

Var.of 
RA. 
fori 

Hoar. 

Appareat 
Daollnation. 

Var.of 
Daol. 
fori 
Hoar. 

Maridlaa 

iir##tt. 

JvOtflft* 

ypon. 

ivooit. 

/Toofi. 

Xo^n. 

.Vooa. 

Ii 
6 

»     • 

6  lo.ir) 

— 0.4D5 

499  45  N.'s 

40.44 

li    m 
7  98.9 

1 

h     m     ft 
6    9  40.49 

ft 
40.570 

492  49  46.0      49.96 

h    m 
6  99.8 

t 

6 

6  15.53 

H>.01ft 

99  45  24.8 

0.43 

7  24.9 

9 

6    9  54.39 

0.586 

92  49  59.1,      0.95 

5  96.1 

3 

6 

6  15.49 

40.00& 

92  45  3.5.2 

0.43 

7  20.3 

3 

6  10    8.64 

0.606 

92  49  58.1         0.94 

5  99.4 

1    4 

6 

6  15.79 

0.086 

22  45  4.'>.5 

0.43 

7  16.4 

4 

6  10  9:1.39 

0J93 

92  50    3.8        0.93 

5  18.7 

6 

6 

6  16.66 

0.040 

^2  45  S.'S.? 

0.49 

7  19.5 

5 

6  10  38.56 

0.941 

92  50    9.3^      0.95 

5  15.0 

6 

6 

6  lnAY2 

40.067 

429  46    5.8 

40.49 

7    8.6 

6 

6  10  54.14 

44>.6B6 

4-92  50  14.5      49.91 

5  11.3 

7 

6 

6  19.87 

0.087 

92  46  15  8 

0.49 

7    4.7 

7 

6  11  10.13 

0.675 

92  50  19.5        0.90 

5    7.7 

8 

6 

6  92.91 

0.106 

22  46  25.7 

0.41 

7    0.8 

8 

6  1 1  26.52 

0.601 

92  50  94.9  .      0.19 

5    4.0 

9 

fi 

6  95.05 

0.196 

22  46  .15.6 

0.41 

6  56.9 

9 

6  1 1  43.39 

0.709 

92  50  98.7        0.16 

5    0.3 

no 

6 

6  98.37 

0.148 

99  46  45.3 

0.40 

6  53.0 

10 

6  19   0.51 

0.794 

92  50  39.9        0.17 

4  56.7 

>  II 

6 

6  39.18 

•H>.160 

422  46  54.9 

40.40 

6  49.9 

II 

6  19  18.09 

40.741 

492  50  36.8      40.16 

4  53.1 

il9 

6 

6  36.47 

0.180 

92  47    4.5 

0.30 

6  45.3 

19 

6  12  36.05 

0.757 

22  50  40.5        0.14 

4  49.4 

iiS 

6 

641.95 

0.900 

92  47  I.T9 

0.30 

6  41.5 

13 

6  12  54.41 

0.779 

22  50  43.8        0.13 

4  45.8 

M^ 

6 

6  46.50 

0.9« 

22  47  23.2 

0.30 

6  37.6 

14 

6  13  13.13 

0.786 

92  50  46.9        0.19 

4  49.9 

|16 

6 

6  59.94 

0.940 

99  47  32.4 

0.38 

6  33.8 

15 

6  13  32.93 

0.89) 

29  50  49.6        0.11 

4  38.6 

16 

6 

6  56.45 

+0.960 

422  47  41.5 

40.38 

6  29.9 

16 

6  13  51.69 

40.819 

1 
499  50  52.0  1    49.09 

4-35.0 

117 

6 

7    5.13 

0.9W 

22  47  50.4 

0.37 

6  96.1 

17 

6  14  11.51 

0.834 

92  50  54.0"!      0.09 

4  31.4 

16 

6 

7  19.98 

O.908 

22  47  59.9 

0.37 

6  92.3 

18 

6  14  31.70 

0J48 

92  50  55.8        0.07 

4  97.8 

19 

6 

7  19.90 

0J97 

99  48    7.9 

0.36 

6  18.5 

19 

6  14  59.93 

0.8C3 

92  50  57.2        0.06 

4  94.9 

1 

6 

7  97.99 

0.347 

92  48  16.5 

0J5 

6  14.7 

20 

6  15  13.19 

0.977 

22  50  58.2        0.04 

4  90.6 

1 

91 

6 

7  36.54 

40.966 

422  48  24.9 

40.35 

6  10.9 

91 

6  15  34.35 

49.699 

1 
422  50  58.9      49.69 

4  17.0 

« 

6 

7  45.55 

0J8S 

22  48  33.1 

0.34 

6    7.9 

99 

6  15  55.92 

0J66 

22  50  59.3      49.01 

4  13.4 

93 

6 

7  55.09 

0.404 

29  48  41.9 

0.33 

6    3.4 

93 

6  16  17.83 

0.990 

22  50  59.2     -0.01 

4    9.9 

94 

6 

8   4.95 

0.4» 

29  48  49.9 

0.33 

5  59.6 

94 

6  16  40.06 

0.083 

29  50  58.8        0.09 

4    6.3 

95 

6 

8  15.33 

0.449 

99  48  56.9 

0.39 

5  55.9 

95 

6  17   9.63 

0.947 

99  50  58.0        0.04 

4    9.7 

96 

6 

896.16 

44>.460 

422  49    4.5 

40.31 

5  59.1 

26 

6  17  95.53 

49.960 

499  50  56.9      -0.06 

3  59.9 

97 

6 

8  37.43 

0.479 

22  49  11.9 

0.30 

5  48.4 

97 

6  17  48.74 

0J73 

92  50  55.3        0.08 

3  55.7 

96 

6 

8  49.15 

0.406 

22  49  19.1 

0.30 

5  44.6 

98 

6  18  12.26 

0.987 

29  50  53.3        0.09 

359.1 

99 

6 

9    1.31 

0.A16 

22  49  26.1 

OM 

5  40.9 

29 

6  18  36.10 

IM9 

92  50  50.8       0.11 

3  48.6 

30 

6 

9  13.91 

0.594 

29  49  :t9.9 

0.98 

5  37.9 

30 

6  19    0.95 

1.019 

92  50  48.0       0.13 

3  45.0 

31 

6 

9  96.95 

44>.fl09 

499  49  39.6 

40.97 

5  33.5 

31 

6  19  94.69 

41.695 

492  50  44.8     H>.14 

3  41.5 

99 

6 

9  40.49 

40.870 

499  49  46.0 

44>.96 

5  99.8 

32 

6  19  49.43 

41.697 

499  50  41.1      -4.16 

t 

3  38.0 

Day  of  tiMt  Iffontb.              1st. 

11th. 

91st. 

iltt. 

Day  of  tha  Month. 

lai. 

llth. 

9lat. 

9ii>t. 

Polar  8«iDidiamet«r  .  . 
Horifioaul  Parallax  .  . 

9.1 
1.0 

I 

It 

as 

1.0 

8.7 
1.0 

8.6 
1.0 

Polar  Samidiamaler  .  . 
Horisootal  Parallax  .  . 

1.0 

a4 

1.0 

5.3 
0.9 

8.1 
0i» 

t 

•atga-f-priAxad  to  th«  Loorly  ohanfoof  decUn^iioD  indieat«s 
lowi  aca  4a«aMiaf .    Tbo  sigB  —  (ndioat««  that  north  dooUnal 

that  north  dodlnatlonaTcinrriinaing  and  aoath  darling' 
iooa  are  daoraWng  and  aonth  darMnatlaBft  lucraaaing. 

-^ »>.                          ^- 
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*¥^ 


GBEENWICH  MEAN  TDCB. 


§ 

o 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
U 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


MAT. 


Apparent 

Right 
Ascension. 


Noon. 


b    ni     II 
6  19  24.69 

6  19  49.43 

6  20  14.47 

6  20  .39.79 

6  21    5.39 

6  21  31.27 
6  21  57.42 
6  22  23.84 
6  22  50.52 
6  23  17.45 

6  23  44.63 
6  24  12.06 
6  24  39.72 
6  25  7.61 
6  25  35.74 

6  26  4.10 
6  26  32.67 
6  27  1.45 
6  27  .30.45 
6  27  59.66 

6  28  29.06 
6  28  58.67 
6  29  28.46 
6  29  58.45 
6  30  28.62 

6  30  58.97 
6  31  29.50 
6  32  0.20 
6  32  31.07 
6  33    2.09 

6  33  33.28 
6  34    4.62 


Var.of 
B.A. 
fori 
Hoar. 


Noon. 


n 
+1.0S5 
1.037 
1.049 
1.061 
1.073 

+1.083 
1.095 
1.106 
1.117 
1.127 

+  1.138 
1.148 
1.157 
1.167 
1.177 

+1.186 
1.195 
1.904 
1.S13 
1.991 

+1.S39 
1.937 
1.JH5 
1.953 
1.261 

+1.268 
1.276 
1.283 
1.989 
1.996 

+1.303 
+1.309 


Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Noon. 

Noon. 

+22  50'44r8 

-0.14 

22  5041.1 

0.16 

22  50  37.0 

0.18 

22  50  32.4 

0.90 

22  50  27.4 

0.39 

+22  50  22.0 

-0.94 

22  50  16.0 

0.26 

22  50    9.7 

0.27 

22  50    2.8 

0.30 

22  49  55.5 

0.39 

+22  49  47.7 

-0.34 

22  49  39.4 

0.36 

22  49  30.6 

0.38 

22  49  21.3 

0.40 

22  49  11.5 

0.49 

+22  49    1.2 

-0.44 

22  48  50.4 

0.46 

22  48  39. 1 

0.48 

22  48  27.3 

0.50 

22  48  14.9 

0.51 

+22  48    2.0 

-0.53 

22  47  48.5 

0.55 

22  47  34.5 

0.57 

22  47  20.0 

0.59 

22  47    5.1 

0.69 

+22  46  49.4 

-0.64 

22  46  33.3 

0.66 

22  46  16.6 

0.69 

22  45  59.4 

0.73 

22  45  41.6 

0.75 

+22  45  23.2 

-0.78 

+22  45    4.3 

-0.80 

Meridian 


Day  of  the  Month. 


Polar  Seinidiameter 
Horizontal  Parallax 


h    m 
3  41.5 

3  38.0 

3  34.5 

3  31.0 

3  27.5 

3  24.0 
3  20.5 
3  17.0 
3  13.5 
3  10.0 

3  6.5 
3  3.0 
2  59.6 
256.1 
2  52.6 

2  49.2 
2  45.7 
2  42.3 
2  .38.8 
2  ;}o.4 

2  31.9 
2  28.5 
2  25.0 
2  21.6 
2  18.2 

2  14.7 
2  11.3 
2  7.9 
2  4.5 
2    1.1 

I  57.6 
154.2 


l8t. 

nth. 

2l8t. 

// 

II 

// 

8.1 

8.0 

7.9 

0.9 

0.9 

0.9 

Slst. 


II 
7.9 

0.9 


a 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


JUNE. 


Apparent 

Kght 
Aaoenaion. 


Noon. 


h    m     8 
6  34    4.62 

6  34  36.10 

6  35    7.72 

6  35  39.49 

6  36  11.38 

6  36  43.39 
6  37  15.53 
6  37  47.79 
6  38  20.15 
6  38  52.62 

6  39  25.19 
6  39  57.86 
6  40  30.62 
6  41  .3.46 
6  41  36.38 

6  42  9.39 
6  42  42.48 
6  43  15.63 
6  43  48.84 
6  44  22.13 

6  44  55.47 
6  45  28.85 
6  46  2.29 
6  46  35.78 
6  47    9.31 

6  47  42.87 
6  48  16.46 
6  48  50.08 
6  49  23.73 
6  49  57.38 

6  50  31.05 
6  51    4.73 


Var.of 
B.A. 
fori 
Hour. 


Noon, 


+, 
+ 


315 
390 


331 


341 
346 
351 
3S6 


967 
370 
374 

377 
380 
383 
385 
388 

390 
398 
394 
396 


399 
400 
401 
409 
403 

403 
403 


Apparel 
DeoUnaftl 


mi 
OeoHnatton. 


Noon, 


O  I  0f 

+22  45  4.3 
22  44  44.9 
22  44  24.9 
22  44  4.3 
22  43  43. 1 

+22  43  21.4 
22  42  59.2 
22  42  36.4 
22  49  13.0 
22  41  49.1 

+324124.6 
22  40  59.5 
22  40  33.9 
22  40  7.8 
22  3941.1 

+22  39  13.8 
22  38  46.0 
22  38  17.6 
22  37  48.7 
22  37  19.2 

+22  36  49.2 
22  36  18.6 
22  35  47.5 
22  35  15.9 
22  34  43.7 

+22  34  11.1 
22  33  37.9 
22  33  4.2 
22  32  29.9 
22  3155.2 

+22  3120.0 
+22  30  44.3 


I 
f«rl 


■A 


#» 


0.87 
0.M 


0.94 
0.96 
0.99 
1.01 

-1.03 
L.Oft 
1.08 
1.10 
1.19 

-1.16 
1.17 
1.19 
1.92 
1J94 

-1.96 
1.98 
1.31 
1.33 
1.95 

•1.37 
1.40 
1.49 
1.44 
1.48 

-1.48 
-1.90 


Day  of  the  Month. 


"Ti 

i5u; 

ISAJB 
147.1 
144.0 

140J; 

137.9 
133.8 
130.4 

I23J 

120.2 
1  16.8 
1  I3.S 
1  lO.I 
1    6.7 

1    3.3 
0  59.91 
0  56.5 
0  53.2; 
0  49.8 

0  46.4 
0  43.0 
0  39.6 
0  36.3 
0  32.9 

0  29.5, 
0  26.1 
022.81 
0  19.4 
0  16.0 

0  12.6 
0    9.3 


Polar  Seinidiameter 
Horizontal  Parallax 


let 

nth. 

91st. 

n 

II 

// 

7.9 

7J9 

73 

0.9 

0.9 

0.9 

Slat. 


II 
7.8 

0.9 


170TB.^The  sljni  4-  indicates  north  declinations;   the  sign  ~  indicates  soath  dflclliuitiolia. 
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OREENWICH  MEAN  TDIE. 


JULT. 


i 

B.A. 
Ibrl 
Hear. 

Avptmat 
DoolfauUloB. 

▼•r.of 
Decl. 
fori 
Hoar. 

JTmh. 

ifOMk 

if  MA. 

noofH, 

1 

9  6091.05 

• 
*fl.4B9 

-1-99  31  90.0 

-1.4d 

t 

9  51    4.73 

1.408 

99  90  44.3 

l.dO 

t 

9  5138.41 

1.409 

99  30   8.1 

i.fia 

4 

6  6919.09 

1.489 

9999  31.4 

I.M 

ft 

6  69  45.75 

1.408 

99  98  54.9 

1.50 

• 

6  53  19.41 

•I-1.40O 

+99  98  16.6 

-IJiO 

7 

6  53  53.05 

1.401 

99  97  38.5 

1.60 

8 

6  54  96.66 

1.400 

99  97    0.0 

1.61 

9 

6  55   0.94 

1J80 

99  96  91.0 

1.63 

10 

6  65  33.80 

1.807 

99  9541.5 

1.65 

11 

6  56   7^ 

-flJOO 

+99  95    1.6 

-1.67 

19 

6  5640.79 

IJM 

99  94  91.3 

1.60 

IS 

6  57  14.99 

1.800 

99  9:)  40.6 

1.71 

14 

6  57  47.61 

1.300 

99  99  59.5 

1.79 

15 

6  56  90.94 

1.188 

99  99  17.9 

1.74 

19 

6  68  54.91 

••-1J8S 

+99  91  36.0 

-1.75 

17 

6  50  97.49 

1J88 

99  90  53.7 

1.77 

18 

7   0   0.67 

1J80 

99  9011.1 

1.70 

19 

7   0  33.65 

i.3n 

99  19  98.0 

1.80 

99 

7    1    6.66 

>    lJg74 

99  18  44.6 

1.89 

91 

7    199.58 

•I-1.S70 

+99  18   0.9 

-1.88 

99 

7   919.43 

1.807 

99  17  16.8 

1.84 

93 

7   9  45.19 

1.008 

99  16  39.4 

1.86 

91 

7    3  17.86 

1.960 

99  15  47.7 

1.87 

95 

7    3  50.44 

1.9B6 

99  15   9.6 

1.80 

96 

7    4  99.91 

-l-lJftl 

+99  14  17.3 

-1.80 

97 

7    4  55.28 

i.aio 

9913  31.7 

1.01 

9B 

7   5  97.54 

i.aio 

99  19  45.8 

1.00 

99 

7    5  50.68 

1.9r!    99  1159.7 

1.03 

90 

7    6  31.71 

1J80 

99  1 1  13.4 

1.04 

31 

7    7    3.61 

-M.98o|  -1-99  10  26.8 

-1.06 

39 

7    7  35.38 

••-IJBl 

!  +99   9  40.0 

1 

-1.00 

M^ridiJiu 


h    m 
0  19.6 

0  9.:« 
0  r>.j» 

10     t.s 
93  55.8 


93  59.4 
93  40.0 
9:1  45.6 
9:^  49.3 
93  :W.9 

93  35.5 
93  39.1 

93  9«.H 
93  95.4 
93  99.0 

93  18.6 
93  15.9 
93  11.8 
93  8.5 
9:)    5.1 

93  1.7 
99  58.3 
99  54.9 
99  51.5 
99  48.1 

99  44.7 
9941.3 
99  37.9 
99  34.5 
99  31.1 

99  97.7 
99  94.3 


Otty  of  lb*  MobUu 


PoUr  8«niidiuiiet«r 
Uorisontml  ParalUi 


iift. 


It 
0.9 


8 

o 

& 

I 

9 
3 
4 
5 

6 
7 
8 
9 
10 

II 
19 
13 
14 
15 

16 

17 
18 
19 
90 

91 
99 
93 
94 
95 

96 
97 

98 
99 
30 

31 
39 


AUGUST. 


Am»«rent 
Anceniiion. 


Soon. 


h 
7 

s 

s 

7 


m     • 

7  35.38 

8  7.01 

8  :t8.51 

9  9,m 

9  41.06 


7  10  19.10 
7  10  49.99 
7  II  1.3.71 
7  II  44.97 
7  19  I4.r»5 

7  19  44.86 
7  13  I4.81> 
7  13  44.73 
7  14  14.:^ 
7  14  43.85 

7  15  13.13 
7  15  49.19 
7  16  11.06 
7  16  39.79 
7  17    8.16 

7  17  36.38 
7  18  4.38 
7  18  39.16 
7  18  59.70 
7  19  97.00 

7  19  54.06 
7  90  90.88 
7  90  47.44 
7  91  13.74 
7  91  .39.78 

7  99  5.55 
7  99  31.04 


▼«r.of 
R.A. 
fori 
Hoar. 


Noon. 

n 
+1.381 

1.315 
1.300 
1J09 
1.S07 

+1.S0O 
1.984 

i.an 

1.! 

1. 


+1.1 

1.947 
1.: 


+1.915 
1.907 
l.lOtf 
1.100 
1.181 

+1.171 
1.160 
1.153 
1.143 
1.130 


Apparent 
DMUiDalion. 


ifoom. 


o 
+99 

99 

99 

99 

99 


▼at.  of 
Deel. 
for  1 
Hour. 


ifoom. 


9  40.0 
8  53.0 
8    5.8- 
7  18.4 
6  30.8 


+99  5  43.1 

99  4  55.3 

99  4  7.3 

99  3  19.3 

99  931.1 

+99  1  49.8 
99  0  54.5 
99  0  6.1 
91  50  17.7 
91  58  99.3 

+91  57  40.9 
91  56  59.4 
91  56  4.0 
91  55  15.6 
91  54  97.9 

+91  53  39.0 
91  59  50.8 
91  59  9.7 
91  51  14.8 
91  50  97.0 


+1.199  +91  49  39.3 

1.119  91  48  51.8  I 

1.101  91  48    4.5  ! 

l.QOO  91  47  17.5  • 

1.070  91  46  30.6 


#* 
-1.00 

1.90 

1.07 

1.08 

1.08 

-1.00 
9.00 
9.00 
9.01 
9.01 

-9.01 
9.01 
9.09 
9.09 
9.09 


9.00 
9.09 
9.09 
9.01 

-9.01 
9.00 
9.00 
1.90 
1.90 

-1J6 
1  97 
1.08 
IJO 
1.95 


+1.( 
+1.057 


+9145  44.0      -1.04 


+91  44  57.7 


-1.1 


Meridlaa 


b  m 
99  94.3 
99  90.9 
99  17.5 
99  14.1 
99  10.7 

99    7.3 
99    3.8 
99    0.4! 
91  57.0 ' 
91  53.5 

91  50.1 
91  46.7 
91  43.9 
91  39.8 
91  36.3 

91  39.9 
91  99.4 
91  96.0 
91  99.5 
91  19.1 

91  15.6 

91  19.1 

91  8.7 

91  5.9 

91  1.7 

90  58.9 
90  54.7 
90  51.9 
90  47.7 
90  44.9 

90  40.7 
90  37.9 


Dmj  of  the  IConlb. 


Polar  Samidiameler  .  . 
Horisonul  Parallai  .  . 


lat 


f9 
Oi) 


llth. 


7.9 
0.9 


91st. 


£o 

Oi^ 


iltt 


m 

8.1 

Oi^ 


.  Tb«  ilgB  +-  |»rtflxod  to  tb*  hourly  ohaoge  of  decliiuUkm  iadleateii  that  north  derlinAtloM  «re  tacrmaiof  tutd  tooth  declins- 
UMMarodoflMtateff.   Tho  riga  » tBdlo>t<f  that  north  decUaatlonn  are docrwuilaf  —d  oooth  doollaiaWwia  iaar <— lair. 
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SATURN,   188e. 


M] 

-11 

OKEENWIOH 

BAIT  THIS.                                            1 

8EP1 

RT!^ 

EL 

OCTOBER.                                1 

11 

• 

o 

1 

1 

▲•eeiMioii. 

▼ar.oT 
B.A. 
fori 

AppariBt 
DeeuittaB. 

▼ar.of 
Bed. 
ftarl 

Hoar. 

M«rkiiui 

• 

§ 

o 

1 

^E. 

Var.of 

B.A. 

fori 

Hour. 

Avparatt 

Deriltiatinm. 

Tar.«f 

BmL 
Ibrl 
Hoar. 

J 

Jfpon. 

ifoofi. 

JTma. 

JToon. 

So9n. 

JToon. 

Jfomu 

K^ 

h      Bl      ■ 

7  22  31.04 

8 

-t-LtS? 

+2?  44  ^7^.1 

-iJi 

h    m 
20  37.2 

1 

7  32  47.73 

• 

40  jn 

421  25  IsTo 

—131 

h  ■ 
I8  49J 

2 

7  22  56.26 

1.045 

2144  11.6 

1.91 

20  33.7 

2 

7  33    2.63 

0.619 

21  24  48.6 

1.90 

l84Si 

3 

723  21.19 

l.a33 

21  43  25.9 

1.90 

20  30.2 

3 

7  33  17.13 

0.506 

21  24  20.1 

1.17 

18  4U 

4 

7  23  45.84 

\M\ 

21  42  40.4 

1.80 

20  26.6 

4 

7  33  31.20 

0.578 

2123  52.5 

i.ia 

1838.91 

5 

7  24  10.20 

1.000 

21  41  55.3 

1.87 

20  23.1 

5 

7  33  44.87 

OJOl 

21  23  25.7 

l.IO 

1834.5 

6 

7  24  34.26 

•H>Joe 

421  41  10.6 

-1.86 

20  19.6 

6 

733  58.11 

40.543 

421  22  59.7 

-1.09 

1830J 

7 

7  24  58.02 

0.984 

21  40  26.2 

1.84 

20  16.0 

7 

7  34  10.94 

0JB6 

2122  34.7 

l.Oi 

1827.1 

8 

7  25  21.48 

0.971 

21  39  42.2 

1.83 

20  12.5 

8 

7  34  23.34 

0.508 

21  22  10.6 

0.90 

18  23  J! 

9 

7  25  44.64 

0J68 

21  38  58.6 

1.81 

20    8.9 

9 

734  35.31 

0.400 

21  21  47.3 

0.96 

18  19J 

10 

7  26    7.48 

0.945 

21  38  15.4 

1.79 

20    5.4 

10 

7  34  46.85 

0.479 

21  21  25.1 

•.91 

1815.8 

11 

7  26  30.01 

40.938 

4-21  37  32.6 

-1.77 

20    1.8 

11 

7  34  57.96 

40.464 

42121    3.6 

-0.^ 

1812J) 

12 

7  26  52.22 

0.919 

21  36  50.3 

1.75 

19  58.2 

12 

7  35   8.63 

0.436 

21  20  43.2 

0.83 

18  &3 

13 

7  27  14.10 

0.905 

2136   8.5 

1.73 

19  54.6 

13 

7  35  18.86 

0.417 

21  20  23.8 

0.79 

18  4.6 

14 

7  27  35.66 

0.801 

21  35  27.2 

1.71 

19  51.1 

14 

7  35  28.65 

OJIO 

2120    5.3 

0.7S 

18   0.8 

15 

7  27  56.88 

0.877 

21  34  46.4 

1.60 

19  47.5 

15 

7  35  38.00 

0.380 

21  19  47.8 

0.71 

17  57.0 

16 

7  28  17.77 

40.883 

42134    6.1 

-1.67 

19  43.9 

16 

7  35  46.90 

40.361 

+21  19  31.4 

-0.08 

17  53.2 

17 

7  28  38.32 

0.840 

21  33  26.4 

1.64 

19  40.3 

17 

7  35  55.35 

0.349 

21  19  16.0 

0.G9 

17  49.4 

18 

7  28  58.53       0.634 

21  32  47.2 

1.63 

19  36.7 

18 

7  36    3.35 

0.394 

21  19    1.6 

0.58 

17  45.6 

19 

7  29  18.38       0.890 

21  32   8.7 

1.50 

19  33.1 

19 

7  36  10.90 

0.305 

21  18  4^2 

0.53 

1741.8 

20 

7  29  37.88  i     0.805 

1 

21  31  30.7 

1.57 

19  29.5 

20 

7  36  17.98 

0.9R5 

21  18  35.9 

0.49 

17  38.0 

21 

7  29  57.03     40.790 

+21  30  53.3 

-1.64 

19  25.9 

21 

7  36  24.60 

40  966 

+21  18  24.6 

-0.45 

17  34.2 

22 

7  30  15.81 

0.775 

21  30  16.6 

1.59 

19  22.2 

22 

7  36  30.76 

0.246 

21  18  14.4 

0.40 

17  30.3  i 

23 

7  30  34.22 

0.7S0 

21  29  40.6 

1.40 

19  18.6 

23 

7  36  36.44 

0.997 

21  18    5.3 

0.36 

17  26.5| 

24 

7  30  52.26       0.744 

2129    5.2 

1.46 

19  15.0 

24 

7  36  41.66 

0.906 

21  17  57.3 

0.31 

17  22.6: 

25 

7  31    9.93 

0.798 

21  28  30.5 

1.43 

19  11.3 

25 

7  36  46.41 

O.IRR 

21  17  50.4 

0.97 

17  18.8 

26 

7  31  27.21 

40.719 

421  27  56.5 

-1.40 

19    7.7 

26 

7  36  50.69 

40.168 

421  17  44.6 

-0.99 

17  14.9 

27 

7  31  44.10 

0.606 

21  27  23.3 

1.37 

19    4.0 

27 

7  36  54.49 

0.148 

21  17  39.9 

0.17 

17  ll.Oj 

28 

7  32   0.60 

0.680 

21  26  50.7 

1.34 

19    0.3 

28 

7  :i6  57.81 

0.129 

21  17  36.3 

0.13 

17    7.2 

29 

7  32  16.71 

0.663 

21  26  19.0 

1.31 

18  56.7 

29 

7  37    0.66 

0.109 

21  17  33.8 

0.08 

17   3.3: 

30 

7  32  32.42 

0.646 

21  25  48.1 

1.27 

18  53.0 

30 

7  37    3.04 

0.068 

21  17  32.5 

-0.03 

16  59.4 

31 

7  32  47.73 

40.699 

421  25  18.0 

-1.94 

18  49.3 

31 

7  37    4.93 

40.068 

421  17  32.3 

40.01 

16  55.5 

32 

7  33   2.63 

40.619 

421  24  48.6 

-1.90 

18  45.6 

32 

7  37    6.34 

40.049 

421  17  33.2 

40.06 

16  51.6 

Day  of  the  Month. 

Ist. 

nth. 

2l8t. 

Si«t. 

Day  of  the  Month. 

let. 

Mth. 

Slot. 

Slot 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

ai 
0.9 

II 

8i2 
0.9 

8.3 
0.9 

8.5 
1.0 

Polar  Somidiameter  .  . 
Horizontal  Parallax  .  . 

8:5 

1.0 

IQ 

^.8 
1.0 

£o 

1.0 

i 

/. 

KOTl.— The  aign  +  indicates  north  deoUnationa; 
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SaplBiiiber  30,  VM. 


NEPTUNE,   188&  249 
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MABS. 


GREENWICH  MEAN  NOON. 


Asto. 

Illy  9 
6 

10 

14 

IH 

» 

» 

30 

^ug.  3 

7 

11 

15 

19 

93 

«7 

31 

8 

ri 

16 

90 

94 

98 

•ct.    9 

6 

10 

14 

18 

99 

96 

30 

or.    3 

7 

If 

15 

10 

93 

97 

M.    1 

5 

9 

13 

17 
•     91 

95 

90 

» 

BclioeMitHe 
of  ^^ 


990  9  6.0 
999  0  99.4 
993  50  99.3 
995  50  7.9 
997  50  37.9 

930    0  55.6 

939  3  1.3 
934  5  55.5  > 
936  9  39.5 
938  14  13.0 

940  19  :».3 

949  95  56.7 
944  33  6.5 
946  4 1  9.7 

948  50  6.7 

950  50  57.3 
953  10  49.9 
955  99  93.0 
957  :i4  58.0 
950  48  98.9 

909  9  53.5 
964  18  13.9 
966  34  99.9  ' 
966  51  39.0  ' 
971  9  43.0  I 

973  98  40.7 
975  48  31.4  ; 
978  9  14.1 
980  :I0  48.9  ' 
989  53  13.0  ' 


9i:s5  16 
987  40 
990  5 
999  30 
994  57 

997  94 
999  51 
309  19 

304  48 
307  18 


96.6 
98.3 
16.4 
49.5 

5.8* 

3.4  I 
40.5 
66.9 
44.8 

7.9 


300  48  0.1 
319  18  90.8 
314  49  6.6 
317  90  14.7 
310  61  49.8 

399  93  97.6  I 

k9l 


Daily 
Motion. 


I     It 

99  3P.4I 
99  50.65 
»  1.90  I 
90  13.50  ' 

30  95.39  ' 
30  37.45 

30  49.74 

31  9.96 
31  14.94 

31  97.81 
31  40.86  ■ 
31  54.10 
39  7.50 
39  90.94 

39  34.50 
39  48.18  - 
33  1.86 
33  15.65 
33  99.44 

33  43.91 

33  56.97 

34  10.65 
34  94.94  ' 

34  37.74  I 

34  51.07  ' 
A    4.90 
3ft  17.19 

35  99.90 
a*.  ¥i  3^ 

35  54.46 

36  6.99 
36  17.71 
36  96.73 
36  39.31 

36  49.41  ' 

36  50.06  ' 

37  8.19   ' 
37  16.60 
37  94.51 

97  31.81    ' 
37  38.49 
37  44.35 
37  49.64 
97  64.94 


37  56.06 


1.14   I 


BodoetioD 

to 

Orbit 


-16.0 

19.4 

8.8 

5.0 

-  1.3 

+  9.5 

6.3 

10.9 

13.9 

17.(5 

+91.3 
94.9 

^.4 
31.7 
34.8 

+37.0 
40.7 
4.T3 
45.7 
47.7 

+49.5 
51.0 
593 
53.2 
5:J.7 

+5,^.9 
5:<.a 

59.4 

.'»l.o 

+49.5 
47.6 
45.4 
49.7 
.39.7 

+:i6.5 
39.9 
99.1 
95.1 

90.H 

+  16.4 

11.9 

7.9 

+  9.5 

-  9.9 

-  6.9 
-11.6 


UeUoeooUlc 
Latitnde. 


O         I 

+0  16 


0 

0 

0 

+0 


19 
9 
5 
I 


-0  9 

0  6 

0  10 

0  14 

0  18 

-()  99 
0  */H 
0  M) 
0  34 
0  .'W 

-0  49 
0  46 
0  41) 
0  5:) 
0  57 


1     5.9 
4  41.3 

H  19.8 

M  :io.9 
ir>   0.1  i 

IH  14.8  { 
91  9:1.9 

'ji  9i.r> ' 
V7  iH.:j 

.w    4.:i 

I 

:W  ll.T 
35  10.4 
37  -^1.7 
39  :<9.9 
41  3H.7 

i:i  97.8 

45  5.M 

46  39.5 

47  47.6 
4H  50.8 

49  41.8 

50  9i>.4 

50  46.4 
.V)  5i).7 

51  0.1 


DaUy 
Motion. 


41.0 
53.8 
4.3 
19.7 
19.9 

:15.9  i 

39.3 

9I».9 

98.9 

96.9 

95.1)  : 
94.7  : 
92.!) 
9<).3 
16.5 

M.o!     - 
3.5 

5:1.7 

40.;» 
94  I» 


-66.47 
57.09 
57.64 
58.14 
56.58 


-56.94 
99.95 
99.49 
59.63 
99.71 

-50.7a 
50.63 
59.45 
59.90 
56.tU 

57.M 
57.17 
."16.40 
55.54 

53.44 
58.J4 
50.91 
49.45 

-47.80 
46.*il 
44.:» 
49.47 
40.4'i 

36.1)0 
33.01 
31.13 
98.:i7 

-96.W9 
S3.09 
90.99 

17.29 
14.97 

-I!. 90 

H.07 

4.91 

-  1.71 

+  1.51 


50  47.6       +  4.76 


LufCtftriUini 

of 

Rftdlna 

Veetor. 


0.1956898 
0.1945510 
0.1931963 
0.1918196 
0.190493:t 

0.1H90079 
0.1875753 
0.1861973 
0.1846651 
O.I8:n!K)7 

0.IHI7058 
0.180919:1 
0.1787191 
0.1779073 
0.I7.S6998 

O.I74I9I9 
O.I7968.«»9 
0.1711X37 
0.m;9688I 
O.ir>890l0 

0.1667953 
0.hM9t>:{9 

o.m;.wi77 
o.i(;i:w>i9 

0.11)09865 
O.i.V.  16059 

o.i.>-^.vi:i 
o.i.'.r.<,:i7o 

0.|.-»|:<H09 

0.|.-»31696 
O.I.'»I9H50 
O.I.'»0K>(M> 
0.1497(S90 
0.i4'C9l7 

O.I477:W4 
0.1467965 
0.N.')i)l60 
0.1450936 
0.1443319 

0.14:«i307 
0.1499940 
0.1494930 
0.1419189 
0.1414839 

0.1411171 


LogsnthiD 

of  in«taac« 

firom  Earth— 

At  I>mie. 

AtlotenDO. 

dlAtoI>M«. 

0.1490970 

0.1464709 

0.1508317 

0.1551116 

0.1593113 

0.1634391 

0.1674961 

0.1714453 

0.175.3490 

0.1791665 

0.1899993 

0.1866094 

0.1909999 

0.1937898 

0.1979707 

0.9006997 

0.9040498 

0.9O7:i497 

0.9105719 

0.9137397 

0.9168479 

0.9198960 

0.9998877 

0.9958944 

0.9987077 

0.9315380 

0.9:J43I71 

0.9:170459 

0.ti:j97931 

0.9493519 

0.9449999 

0.9474599 

0.9491H06 

0.252:t746 

0.9547698 

0.9571065 

0.9.7.  )4070 

0.9616659 

0.963H848 

0.9660649 

0.9682065 

0.9703105 

0.979377<> 

0.9744083 

0.976409:1 

0.9783604 

0.9802896  ' 

0.9891703 

0.9810241    ! 

0:9858450 

0.9>?76:i46 

0.9893949 

0.2!»  11951 

0.9998986 

0.9!M5043 

0.21H>I54I 

0.9i)777'*3 

0.2I>93765 

0.:«MI94!»3 

0.:tf«41»79 

o.;jo4(n.*oi 

njtO-Viiai 

iy.'MHy^.n:^ 

0.:t084444 

o.:m)iw7:j9 

0.3119899 

0.3126798 

0.3140439 

0.31531179 

0.3167336 

0.3180541 

0.3193563 

0.:i90649:i 

0.:{9I9194 

0.:W3I659  ' 

0.:)944031 

0.39f69:i7 

0.3968306 

0..3-<«092!» 

0.:i9990l5 

o.:i:io:<679  ■ 

0.3315994 

0.:i.32664iO 

o.:t:{:i7994 

0.3349995 

0.3360358 

0.3371.390 

0.3389317 

0.3.193140  ' 

0.3403860 

0.3414474 

0.3494990 

V 

50 99.0 1  ♦Ml  \  o.uQgJv^ \  ^."MasAw \ ^a^vsiia \ 
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SUN'S  CO-ORDINATES,   1886. 


FOR  GREENWICH  MEAN  NOON  AND  MTONIGHT. 

. 

Date. 

X 

Tme  Equinox. 

Bedno. 

to 

Kmui 

Eq'xof 

Jmi.  0. 

Y 

Trno  Equinox. 

Badae. 
to 

IfMB 

Bq*xof 

z 

TriMBqalMr. 

Ifoon. 

Midnight 

/Toofi. 

WoOfit 

MSd$^kL 

Woon. 

JToon. 

JMs^M.      JRm.| 

Jan.     0 

+0.1715669 

+0.1801745 

+126 

-0.8882228 

-0.8867886 

+201 

-0.3853137 

-0.3846913 



1 

0.1887685 

0.1973481 

118 

0.8852850 

0.8837122 

201 

0.3840389 

0.3833565 

404 

2 

0.2059126 

0.2144612 

109 

0.8820702 

0.8803592 

201 

0.3826441 

0.3819019 

404; 

3 

0.2229932 

0.2315079 

101 

0.8785793 

0.876r3C7 

201 

0.3811297 

0.3803279 

M 

4 

0.2400045 

0.2484826 

93 

0.8748134 

0.8728278 

200 

0.3794963 

0.3786351 

400 

5 

+0.2569412 

+0.2653799 

+  85 

-0.8707737 

-0.8686517 

+199 

-0.3777443 

-0.3768240 

-»8 

6 

0.2737977 

0.2821941 

77 

0.8664616 

0.8642039 

197 

0.3758742 

0.3748951 

396 

7 

0.2905682 

0.2989194 

69 

0.8618786 

0.8594860 

195 

0.3738865 

0.3728490 

394 

8 

0.3072468 

0.3155501 

62 

0.8570262 

0.8544996 

193 

0.3717821 

0.3706864 

3Si 

9 

0.3238282 

0.3320810 

54 

0.8519062 

0.8492465 

191 

0.3695617 

0.3684083 

390' 

10 

+0.340:V)75 

+0.3485072 

+  47 

-0.8465204 

-0.8437287 

+188 

-0.3672262 

-0.3660155 

-388 

M 

0.3566795 

0.3648236 

40 

0.8408711 

0.8379484 

185 

0.3647763 

0.3635087 

386 

12 

0.3729390 

0.-3810249 

33 

0.8349605 

0.8319079 

181 

0.3622129 

383 

13 

0.3890808 

0.3971060 

26 

0.8287907 

0.8256093 

177 

0.3595370 

0.3581571 

381 

14 

0.4050999 

0.4130622 

20 

0.8223639 

0.8190549 

173 

0.3567496 

0.3553143 

378 

15 

+0.4209920 

+0.4288891 

+  13 

-0.8156824 

-0.8122470 

+169 

-0.3538515 

-0.352:1614 

-rs 

16 

0.4367526 

0.4445821 

7 

0.8087487 

0.8051882 

165 

0.3508439 

0.34^2994 

372 

17 

0.4523770 

0.4601367 

+     1 

0.8015654 

0.7978809 

161 

0.3477279 

0.3461295 

:      370 

18 

0.4678605 

0.4755481 

-    5 

0.7941347 

0.7903273 

156 

0.3445044 

0.3428526 

367 

19 

0.4831986 

0.4908120 

11 

0.7864589 

0.7825297 

151 

0.3411743 

0.3394696 

364 

20 

+0.498.3875 

+0.5059243 

-  17 

-0.77^5401 

-0.7744904 

+146 

-0.3377386 

-0.3359816 

-361 

21 

0.5134222 

0.5208807 

'    23 

0.7703807 

0.7662115 

141 

0.:)341986 

0.3.323898 

.358 

22 

0.528299'^ 

0..5356770 

28 

0.7619834 

0.7576965 

135 

0.3305553 

0.3286953 

355 

23 

0.5430137 

0.5503087 

33 

0.7533507 

0.7489467 

129 

0.3268099 

0.3248992 

.35> 

24 

0.5575613 

0.5647713 

38 

0.7444848 

0.7399653 

123 

0.3229633 

0.3210024 

.349 

25 

+0.5719378 

+0.5790605 

-  43 

-0.735:^881 

-0.730754 1 

+117 

-0.3190164 

-0.3170059 

-346; 

26 

0.5861387 

0.5931718 

1        47 

0.7260631 

0.7213159 

110 

0.3149705 

0.3129110 

343 

27 

0.6001593 

0.6071006 

52 

0.7165125 

0.7110535 

104 

0.3108270 

0.3087190 

340, 

28 

0.6I399.'>3 

0.6208427 

:s 

0.7067393 

0.7017700 

97 

0..3065870 

0.3044312 

.336 

29 

0.6276423 

0.6343936 

60 

0.6967462 

0.6916681 

90 

0.:J022517 

0..3000488 

.3.33 

30 

+0.6410959 

+0.6477488 

-  64 

-0.6865362 

-0.6813508 

+  8:3 

-0.2978224 

-0.2955730 

-3301 

31 

0.6543510 

0.6609040 

68 

0.6761123 

0.6708212 

76 

0.2933006 

0.2910054 

327- 

Feb.     1 

0.6674052 

0.6738549 

'        71 

0.6654779 

0.6600828 

69 

0.2866877 

0.2863474 

3-23 

2 

0.6802523 

0.6865971 

!        74 

0.6546363 

0.6491389 

62 

0.2839849 

0.2816003 

320! 

3 

0.6928886 

0.6991264 

77 

1 
1 

0.6435909 

0.6379930 

55 

0.279  I9:J8 

0.2767657 

316 

4 

+0.7053099 

+0.7114387 

1    -  80 

-0.6323454 

-0.6266490 

+  48 

-0.2743161    -0.2718453 

-313 

5 

0.7175122 

0.7235301 

i        82 

0.6209039 

0.6151110 

40 

0.2693535  '    0.2668409  ' 

309 

6 

0.7294917 

0.7353969 

84 

0.6092705 

0.6033830 

33 

0.264.3076 

0.2617540 

306 

7 

0.7412449 

0.7470356 

86 

0.5974490 

0.5914691 

25 

0.2591800 

0.2565861 

302 

8 

0.7527684 

0.7584426 

88 

0.5854436 

0..5793733 

17 

0.2539727 

0.25i:i398 

1 

299 

9 

+0.7640582 

+0.7696144 

-  90 

-0.5732583 

-0.5670996 

+    9 

-0.2486874 

1 

-0.2460160  i 

-295 

10 

0.7751  no 

0.7805476 

91 

0.5608974 

0.5540523 

+     1 

0.2433257 

0.2406168 

2i»2 

11 

0.7859241 

0.7912400 

1        92 

0.5483648 

0.5420355 

-    7 

0.2378894 

0.2351439 

283 

12 

0.7964949 

0.8016880 

1        93 

0..5356648 

0.5292534 

15 

0.2323803 

0.2295991 

284 

13 

0.8068208 

0.6118908 

94 

1 

0.5228018 

0.5163105 

23 

0.2268003 

0.22.39843 

280 

14 

1 

+0.8168985    +0.8218436 

-  95 

-0.5097798    -0.5032105 

-  31 

-0.2211512    -0.2183013 

-276 

J            1 5  1  +0.8267256  i  +0.83 1 5442 

-  95 

-0.4966030    -0.4899579 

.    -  39 

-0.2154348   -0.2125520  1 

-272 

SUU'B  CO-ORDINATES,   1886.  266 


SUN'S  CO-ORDINATES,   188a 


SUN'S  CO-OEDINATES,   1886.  267 


SUN'S  CO-OBDINATES,   1886. 


SUN'S  CO-ORDINATES,   1886.  271 


272       MOON'S  LONGITUDE  AND  LATITUDE,  1886. 


D«y 

FOR  GREEM  WIOH  MEAN  NOON  AND  MIDNIGHT. 

r 

- 

JANUAKY. 

FfiBRUABY. 

MABCH.          WL 

of 

of 

of 

^^H  t 

Hontli. 

Trne  Longitode. 

Latitude. 

Monih. 

True  Laagikide. 

Latitnde. 

Hfloth. 

Tv^Umtfib^ 

"*^m! 

* 

O        $         tl 

O          /            M 

O       i        n 

o      /      /• 

-« ®     '      " 

o  »""^^Br 

1.0 

238  25  22.2 

+4  43  12.5 

1.0 

284    5    6.9 

4-4  36  28.7 

1.0 

292  51  43.5 

4^151UBi" 

1.5 

244  37  35.7 

4  53    0.4 

1.5 

290    1  33.0 

4  20  12.1 

1.5 

298  46  17.9 

3  54S«\" 

2.0 

250  47  25.0 

4  59  ia2 

2.0 

295  57    &1 

4    1    &2 

2.0 

304  40  23.3 

'  ^  ^n\  K 

2.5 

256  55    1.5 

5    2    5.6 

2.5 

301  52    6.8 ' 

3  39  29.3 

2.5 

310  34  23.4 

3  5)U|1\'' 

.3.0 

263    0  35.2 

5    1  24.3 

3.0 

307  46  43.1 

3  15^6 

3.0 

316  28  4C.5 

2  38  1ill\'  ' 

3.5 

209    4  14.7 

+4  57  17.9 

3.5 

313  41  10.2 

4-2  49  20.7 

3.5 

322  83  35.0 

+*  *^il\v 

4.0 

275    6    8.2 

4  49  51.9 

4.0 

319  35  41.7 

2  21  21.1 

4.0 

328  19  25.4 

137  9U|1\  ; 

4.5 

281    6  23.2 

4  39  13.6 

4.5 

325  30  31.6 

1  51  46.5 

4.5 

334  leaas 

1  •  mil 

5.0 

287    5    7.8 

4  25  31.9 

5.0 

331  25  54.4 

1  20  54.5 

5.0 

340  15    1.2 

+0  s  ml  l\ 

5.5 

293    2  30.7 

4    8  57.1 

5.5 

337  22    5.8 

0  49    3.4 

5.5 

346  15  17.1 

— 0   0  Hill 

6.0 

298  58  42.3 

+3  49  41.1 

6.0 

343  19  23.0 

4-0  16  32.2 

6.0 

352  17  30.1 

-0  33  »|  1\ 

1    6»4  A 
130  43J1\  i 

6.5 

:M)4  53  54.2 

3  27  57.0 

6.5 

349  18    4.4 

—0  16  19.5 

6.5 

35S  21  53.1 

7.0 

310  48  20.3 

3    3  58.7 

7.0 

355  18  30.3 

0  49  11.6 

7.0 

4  28  3a6 

7.5 

316  42  16.9 

2  38    1.0 

7.5 

1  21    2.9 

1  21  43.7 

7.5 

10  37  59.0 

8  11  Slit    li 

8.0 

322  -36    3.1 

2  10  19.5 

8.0 

7  26    6.1 

1  53  34.8 

8.0 

16  50    6.4 

8  48   Mil  11 

8.5 

328  30    0.4 

-fl  41  10.3 

8.5 

13  34    5.7 

-2  24  23.8 

8.5 

23    5  13.1 

— 3  10S&8;    1 

9.0 

3:M  24  33.3 

1  10  49.9 

9.0 

19  45  28.4 

2  53  49.2 

.9.0 

29  23  31.7 

337  40LS     1 

9.5 

340  20    9.7 

0  39  35.5 

9.5 

26    0  42.4 

3  21  29.1 

9.5 

35  45  14.9 

4    158l» 

10.0 

346  17  19.7 

+0    7  44.6 

10.0 

32  20  16.1 

3  47    1.3 

10.0 

42  10  35.9 

4  83  8a.7 

10.5 

352  16  35.9 

—0  24  24.7 

10.5 

38  44  37.8 

4  10    3.6 

10.5 

48  39  47.6 

4  414AJ 

11.0 

358  18  33.6 

— 0  56  33.7 

11.0 

45  14  15.1 

—4  30  13.3 

11.0 

55  13    2.8 

— 4  56  4U 

11.5 

4  23  49.5 

1  28  23.0 

11.5 

51  49  33.0 

4  47    8.2 

11.5 

61  50  33.5 

5    7  47^1 

12.0 

10  33    1.4 

1  59  32.1 

12.0 

5H  30  53.2 

5    0  26.2 

12.0 

68  32  30.6 

5  14S0.9; 

12.5 

16  46  48.1 

2  29  39.8 

12.5 

65  18  33.1 

5    9  46.1 

12.5 

75  19    3.0 

5  17  38.11 

13.0 

23    5  47.3 

2  58  23.6 

13.0 

72  12  44.4 

5  14  48.5 

13.0 

82  10  17.1 

5  15  57.8! 

13.5 

29  30  35.2 

—3  25  19.5 

13.5 

79  13  31.0 

—5  15  16.6 

13.5 

89    6  15.9 

— 6    941S 

14.0 

36    1  45.7 

3  50    2.7 

14.0 

86  20  48.1 

5  10  56.4 

14.0 

96    6  5K.3 

4  56  47.3 

14.5 

42  39  47.7 

4  12    7.1 

14.5 

93  34  20.9 

5    1  38.7 

14.5 

103  12  17.9 

4  43UL7 

15.0 

49  25    4.4 

4  31    6.0 

15.0 

100  53  43.8 

4  47  20.5 

15.0 

110  22    2.6 

4  83   7.1 

15.5 

56  17  50.9 

4  46  32.4 

15.5 

108  18  20.2 

4  28    5.5 

15.5 

117  35  53.9 

3  58  3a9 

1 

16.0 

03  18  12.8 

-4  58    0.4 

16.0 

115  47  22.4 

—4    4    5.1 

16.0 

124  53  26.3 

-^  30    7.2; 

10.5 

70  20    4.3 

5    5    5.4 

16.5 

123  19  52.9 

3  35  39.2 

16.5 

132  14    7.2 

!      2  57  56.S' 

17.0 

77  41    0.9 

5    7  26.5 

17.0 

130  54  40.1 

3    3  16.2 

17.0 

139  37  17.2 

2  22  36.4; 

17.5 

S5    2  48.2 

5    4  47.0 

17.5 

'     138  30  50.2 

2  27  32.3 

17.5 

147    2  10.5 

1  44  44.4! 

18.0 

92  30  22.1 

4  50  50.7 

18.0 

140    0  51.0 

1  49  10.0 

18.0 

154  27  56.3 

1    5    1.9! 

1     18.5 

100    2  50.0    —4  43  53. 1 

18.5 

1     153  41  33.3 

—1    8  56.9 

18.5 

161  53  40.1 

—0  24  1.3.8 

1     19.0 

1(»7  39     1.0 

4  25  42.5 

19.0 

101  13  45.0 

—0  27  42.9 

19.0 

109  18  25.0 

4-0  16  52.9 : 

'     1 9.5 

115  17  38.5 

4    2  40.5 

19.5 

108  42  21.5 

4-0  13  41.3 

19.5 

176  41  14.1 

0  57  30.8  = 

'JO.O 

122  57  17.0 

3  35  12.0 

20.0 

!     170    0  22.0 

0  54  27.4 

20.0 

184     1  12.2 

1  36  54.6 

»i().5 

130  :k>  :^2.l 

3    3  50.3 

20.5 

;     im  25    0.3 

1  33  50.9 

20.5 

191  17  28.0 

2  14  22.4 

;    21.0 

1:38  14     1.0    —2  29  15.7 

21.0 

'     190  37  30.2 

-f2  11  11.7 

21.0 

198  29  15.3 

4-2  49  16.9 : 

'     -21.5 

145  48  29.1         1  52  13.2 

21.5 

'     197  43  43.0 

2  45  56.6 

21.5 

205  35  55.4 

3  21    6.7 ; 

'     'J2.0 

153  IH  47.4         1  13  30.8 

22.0 

204  43    4.1 

3  17  38.6 

22.0 

212  36  56.8 

3  49  27.1  i 

,     22.5 

100  44     0.7 

—0  33  50.5 

22.5 

211  35  32.8 

3  45  56.7 

22.5 

219  31  56.9 

4  13  59.5 , 

2:J.0 

1 

ll>8    3  25.0 

-f-0    5  43.3 

23.0 

218  21  11.9 

4  10  36.1 

23.0 

226  20  41.8 

4  34  31.4 

;   23.5 

175  10  29.2 

-f  0  44  4.>.5 

23.5 

225    0  11.9 

4-4  31  27.2 

23.5 

233    3    6.4 

4-4  50  56.2 

24.0 

182  22  54.5 

I  22  31.5 

24.0 

231  :?2  49.7 

4  48  24.7 

24.0 

239  39  13.4 

5    3  12.1; 

24.5 

189  22  33.0  1      1  58  27.8 

24.5 

237  59  27.7 

5    1  26.8 

24.5 

246    9  13.0 

5  11  21.1 ! 

2.'>.0 

190  15  20.7  '      2  :V3    0.2 

25.0 

244  20  32.5 

5  10  35.0 

25.0 

252  33  22.0  ' 

5  15  28.5 

25.5 

203    1  45.7 

3    3    3.8 

25.5 

,    250  :U5  33.3 

5  15  52.9 

25.5 

258  52    2.8 

5  15  42.1 ; 

'     26.0 

209  41  40.0 

4-3  31    2.3 

20.0 

250  48     1.0 

4-5  17  25.7 

26.0 

265    5  42.2 

4-5  12  11.3 ! 

26.5 

i    210  15  50.8 

3  55  47.H 

20.5 

262  55  30.1 

5  15  19.H 

26.5 

271  14  50.7 

5  5  as 

1     27.0 

1    22i  44  2:^.4        4  17  10.0 

27.0 

208  59  31.3 

5    9  43.2 

27.0 

277  20    1.5 

4  54  39.9 

•     27.5 

229    7  51.3        4  35    2.0 

27.5 

275    0  38.1 

5    0  44.4 

27.5 

283  21  49.7 

4  41    2.8 

28.0 

235  20  42.8  :      4  49  19.4 

28.0 

280  ,^>9  22.1 

1      4  48  32.5 

28.0 

289  20  51.5 

4  24  27.8 

1    28.5 

!     241  41  20.3        4  59  59.9 

28.5 

280  5(7  14.1 

4  33  17.0 

28.5 

295  17  43.6 

4     5    7.5 

2i).0 

i     247  52  29.7     -f  5    7     3.5 

29.0 

292  51  43.5 

4-4  15  10.3 

29.0 

301  13    2.7 

4-3  43  14.8  i 

29.5 

i     2.>4    0  20.1        5  10  31.5 

29.5 

298  40  17.9 

3  54  22.2 

29.5 

307    7  24.7 

3  19    3.0 

30.0 

\m    5  22.9  :      5  10  26.9 

30.0 

304  40  23,3 

3  31    5.7 

30.0 

313    1  24.6 

2  52  45.9 

30.5 

206    8     1.8        5    0  54.0 

30.5 

310  34  23.4 

3    5  34.1 

30.5 

318  55  36.0  ; 

2  24  37.9 

31.0 

272    8  39.0        4  59  58.0 

31.0 

310  28  40.5 

I      2  38    1.9 

31.0 
3L5 

324  50  30.8 

1  .'vl  54.0 

31.5 

'    278    7  :i4.6    4-4  49  47.4 

31.5 

322  23  35.0 

I  -V2    8  44,4 

1    330  46  3ai  i 

4-1  23  50.5 ; 

MOON'S  LONGITUDE  AND  LATITUDE,  1886.        273 


FOR  GBEKNWICH  MEAN  NOON  AND  MIDNIGHT. 


AruiL. 


Tnii*  l^tii|ptufl«>.       I^'itii'If 


11.0 

ii.ri 

1S.0 
ia.5 
13.0 

13.5 
14.0 
14.5 

15.0 
15.5 

16.0 
16.5 
17.0 
17.5 
18.0 

18.5 
19.0 
19.5 
90.0 
9a5 

91.0 
91.5 
99.0 
99.5 

93.0 

93.5 
94.0 
94.5 
95.0 


'M'2  44  I7.ti 

:u**  4«»  'M\M 

XA  hi  'J^X7 

0  iAi  44.ri 

7  II  tf.l* 
i:«  'S^  44,7 
19  4:t  5li.:i 

2i;  :i  4i.t; 

4:>  :i2  2iK  I 

w  rt  ni.:» ; 

5H  47  *21.2  I 
65  'JU  4:1.7 

7-J  i:»  17.0 

7i»   :<  48.2 

Xi  .M  12.4 
03  4t»  22.G 
99  4«l  12.0 

100  45  33.6 
113  47  19.6 
120  51  21.2 
127  57  28.2 
13'>  5  28.0 

142  15  5.3 
149  2G  1.9 
156  37  5:i.7 
163  50  l(i.r> 
171  2  40.0 

178  14  :».7 
185  25  12.5 
192  34  7.5 
199  40  37.3 
206  44  4.1 

213  43  52.2 
2S0  39  29.4 
297  30  28.2 
934  16  26.9 
940  57  lO.O 


II 


+(*  51  44.1 

4-n  |H  .-i4.:« 

—tt  U  2i».J 

n  47  >.:t 

1  2«»  :«T.l» 

—  I  52  ."jii.O 
•J  24  H.r» 

2  5;i  51.2 

3  21  :fi».4 

3  47  Kll 

—4  1»  ."m;.2 

4  2!»  :)!».  1 
4  45  57.0 

4  58  :«.7 

5  7  7.fi 

-5  11  :u.i» 

.%  1 1  IVVli 

5  7  I.TI 

4  5H  22.1» 

1  4.'i  7.5 

—I  27  Xi/J 
4  5  h:i,2 
3  40  21. t; 
3  11  19.1 

2  :r»  11.  t 

—2  4  2»'».1» 

1  27  :k- 

0  49  2:».:j 

— 4»  ID  19.:j 

+1)  28  .V2.7 

-f  1  7  31.  H 

1  44  57.8 

2  20  :fc>.7 

2  5:{  41.5 

3  2:t  53.5 

-1-3  :a)  i:\M 

4  13  49.9 
4  :W  .'.l».7 
4  4-  3.3 


4  > 


r.T.2 


947  32  98.9  •  +5  5  t2.:t 
254  2  92.1  I  5  h  23.5 
960  26  54.8  :  5  7  ^.i*. 
966  46  18.8  ,  5  2  f<,\ 
873  0  51.9  ,   4  :>:)  31.  t 

279  10  57.0  '.  +4  41  40.7 
285  17  1.6  !  4  26  41.3 
291  19  :n.O  ,  4  8  50.7 
297  19  17.5  >  3  48  2:f.r» 
303  16  39.8   3  25  :U.9 

309  12  92.2  +3  0  39.2 

2  X\  51.4 

2  5  2<i.5 

1  :15  :ft».9 

1  4  47.3 


315  7  4.0 
321  1  95.0 
396  56  4.7 
33<  51  42.1 
338  48  54.4 


0  33 


5.5 


of     I  ■ 

Mimiti.  Tnii«  liOBgitada. 


MAY. 


344  48  17.4     +0  <>  51.7 

350  50  24.5     -0  31  :i.\5 

356  55  45.9'      I  3  .'ni.l 

3    4  48.0        1  :i5  4<.».*.' 

9  17  53.4  ,  —2  r.  .-.2. 1  j 

15  35  20.0  1—2  :«J  12.2 1 


1.0, 
1.5. 
2.0 
2.5  • 
3.n 

3.5  I 
4.0' 
4.5 
5.0 
.5.  .5  ' 

r».o 

6.5 

7.1) 
7.5 

H.O 

8.5 

9.0 

9.5 

10.0 

ln.5 

11.0 
11.5- 
12.0 
12.5  . 
13.0 

13.5 
14.0  , 
14.5 
15.0 
15.  .'i 

hi.n 
16.5 . 
17.0  i 
17.. 5 
18.0 

18.5 

r.».5 

2i'.n 
2<'.5 

-M.o 
21.5 
2'J.O 
22.5 

2:j.5 

J4.H 
21.5 
2.'i.«» 
2."..  5 

2l'..H 
2<'..5 
27. n 
27. 5 
2>.t» 
2-.  5 

•Ji'.o 

2l».5 

:ui.5 

31.5 


Oil! 

9  17  53.4 
15  35  20.0 
21  57  20.2 
28  24  1.3 
'M  55  24.6 

41  31  25.5 
48  11  54.4 
54  56  :{5.9 
61  45  10. 1 
6H  :{7  13.4 


LuitudA. 


O         I  II 

-2    6  52.4 

2  :»  42.2 

3  4  54.0 
3  31  2.9 
3  .'>4  43.6 


4 
4 
4 

5 


15  31.4 
:w  2.9 
4«*i  56.8 
54»  54.3 
2  40.1 


75  32 

H2  :io 

8l»  29 

IKi  31 

103  34 

110  :i7 

117  41 

124  14$ 

131  50 

l:irt  .'>4 


19.9 

l.H 
51.0 
2(».4 

4.4 

3i».9 
47.1 
9.3  . 
:i2.5 
45.4  I 


•5    4  2.9 

5    0  56.7 

I  5:i  19.9 

4  41  15.7 

4  24  53.3 

-I  4  2li.2 
3  40  12.7 
3  12  :{5.1 
41  59.4 

8  54.H 


2 
2 


145  .>H  XM 
153  2  5.9 
l«iO  4  5H.4 
Uuf  7  H.9 
174     8  28.6 

inl  8  46.9 

If^H  7  51.3 

11*5  5  26.2  I 

2(»2  1  14.4 

208  .54  5»5.0 


— 1 
0 

0 


3:(  52.6 
57  2l>..'» 
20  11.3 
17  17.H 
M  25.0 


-f  1  »»  :Ck2 

2    5  14.9 

2  :<7  52.5 

3  7  51>.0 
3  35  8.2 


215  46  10.0  i  +3  58  58.8 


222  M  :U.5 
229  19  4'<.0 
236     1  30.3 

242  :r>  2:i.3 


249 
255 
2t» 
26(t 
274 

2H) 
2>7 
2ir.l 
2!»l» 

317 
XiA 


13  12.3 
42  44>.t> 
6  0.1 
28  ,52.0 
45  26.6 

.'»7  53.6 
<•  27.7 

11  21».t» 
13  21. ti 

12  34.0 

9  3-.1 

.5     ^,.'i 

.■i9  42.ri 

.53  .5!>.7 

48  40.1 


310  44  2.5.0 
346  41  .V>.li 
:i52  41  .Vi.t; 
:i.>  14  .Vi.4 
1  5]  41.1 
11     2  44.2 


4  19  12.H 
4  :C>  36.9 
4  48    2.8 

4  5«;  26.4 

-K»  0  47.8 

5  1  11.0 
4  57  4:<.8 
4  5(»  36.3 
4  40    0.9 

-f-«  '^i  11.7 

4  9  2:J.9 

3  19  5:1.5 

:«  27  57.0 

3  3  .51 1.7 

+2  :r7  51.0 

2  10  14.3 

I  41  16.7 

1   11  14.4 

0  40  2:t.H 

+0    9     1.2 
—it  22  :«.3 

0  .-^4  10.9 

1  25  24.0 

1  .Vi  .Vi.n 

2  r*  2t».0 


17  18  :i.5.4 

2:j  :w  4o.:» 

30     t;  1 9.0 

:ui  :tH  14.7 

13  17     3.4 
50     1  12.5  \ 


-2  X\  32.  o 
3  III  51.0 
A  i:\  .>.•< 
I  5  30.7 
1  21  2.3 
-\  39    9.7 


Dny  JUNK. 

of  

Ifitnth   Tnii-  f^onicitudr.       latitude. 


1.0 
1.5  ' 
2.0  ; 
2.5 
3.0 

3.5  : 
4.0  = 
4.5  . 
5.0  I 

5.5  ' 

6.0  ' 
ti.5  , 
7.0 
7.5 
8.0 


H.5 

9.0 

9.5 

10.0 

10.5 

11.0 
11.5 
12.0 

12.5 
13.0 


5(*>  51  1.3 
tLt  4<!  10.2 
70  46  11.6 
77  50  :io.7 
K|  r.H  26.6 

92    9  11.0 

9i»  22    5.5 

106  :«)  13.4 

113  50  51.3 

121     5  16.6 

128  H  51.4 
l^Ci  31  3.5 
142  41  27.0 
149  49  42.0 
l.'i6  55  31.3 

ItKt  58  .54.9 

170  ."W  :ir-.8 

177  57  43.H 

1H4  5:<  9.7 

191  45  .57.2 

19^  :*i  7.2 

205  2:<  X>.9 

212  H  :i4.3 

2H  50  47..r* 

2-25  :U)  16.7 


Of  " 

■4  50  :il).fi  I 

4  57  4.5.2  I 

5  0  :ff.5 

4  .5^  5«;.i  I 

4  52  :i.5.0  I 


13.  .5 

2:«   t; 

iCt.ti 

14.0  1 

2:i8  40 

:i9.o 

14.5  1 

245  11 

19.6 

15.0  : 

2.51  :iH 

51.0 

15.. 5 

25-*     3 

7.4 

16.0 

2ivl  24 

1.6 

16.  .5  ; 

270  41 

40.3 

17.0 

27li  .V, 

54.^^ 

1**  r   > 
!.:>  - 

18.0  ! 

18.5 
19.0 
19.5 
2O.0 
2<».5 

21.0 
21.5 
22.0 
22.5 

2:«.i» 

2:1.5 
24.0 
24.5 
2.5.0 
25.5 

•-^'i.O 

26.5 

27.0 

27.5 

2^.0  , 

2H.5 

21*." 
21».5 
30.t» 
:«0.5 
31.0  1 


*>3    6  51.6 

IWy  14  37.6 

29.5  19  2:t..l 

301  21  2:«.o 

:y»7  2i»  ."•4.7 

313  1^  2«».4 

3l'i  II  .5.:: 

:^^.'i    ■<  :i-.o 

:«l    2  'MK\ 

:»;  .Vi  it'..(» 

312  .50  .{2.1 » 

31^  Vi  .5t;.i; 

:i.'»i  43  9.5 

o  12  51.2 

«>  15  42.1 

12  ,52  22.1 

19    3  2l».H 

ri  19  41.0 

:U  41  2^.1 

:i-*    9  1-.7 

44  43  :M.(. 

51  24  29.9 

5-  12  1«».5 


4  41  :i4.2 

4  2l>  0.6 

4    6  7.2 

3  42  13.2 , 

3  14  4:1.3 

—2  44     i;.9  I 
2  10  56.9 
1  :<5  4-«  6 
0  5i>  1H.7 

-0  22    4.4  ' 

+0  15  17.9  ; 

0  52  12.  H  . 

1  28    6.1 

2  2  27.4 

2  34  44*>.9 

+3    4  38.9  . 

3  31  40.5 

3  .V>  :J2.1 

4  15  ,57.3 
4  .12  43.4*1 

+4  45  11.7 
4  54  46.1 

4  .".9  .^»4.« 

5  I     9.2 

4  '•^  MM 

+4  .VJ  17. 1 

4  42  2H.5 

I  29  20.1 

4  13    6.5 

3  :a    3.3 


♦;'.  «;  :w.n 

72  7  21.2 

7'.»  II   12. 1 

N'l  2i'i  :*».5 

9:t  4:{  :<o.9 


+:<  :w  2ii.9 

3  -  3-1.5 

2  12  13.  H 

2  15  12.6 

1  16  l*".! 

+  1  III  1''.9 

n  45  31.6 

+0  It  1:1.7 

—It  17  17.6 

0  I-   U."* 

-    I  19  ."1O.5 

1  :.o  It;  ii 

2  19  I It 
2  47  51.7 

:«  1 1  'S:.'A 

—:\  :pi    i.o 

1  I  13- 
I  Ji»  43.«i 
t  '.t7     5.-* 

I  19  .v.».:i 

I  59     1.7 

5  A  ."»:i.2 

5  I   17.0 

5  *i     0.5 

t  .'lO  :i6.4 

—I  :s7    :i.H 


— V  v»>  ^^:^\ 


274       MOON'S  LONGITUDE  AND  LATITUDE,  1886. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT.                  1 

JULY. 

Day 

AUGUST. 

Diij 

SEPTEMBER.  ^Ikf 

of 

of 

of 

Hontli. 

Tme  Longitude. 

Latitude. 

Month. 

Trne  LoBsttodo. 

Latftiidii. 

Ifbatli. 

TraoLo^tirio. 

Y.^4f^^W  &^^^^^^^  I 

l.O 

O       f        u 

93  43  30.9 

Oil! 

—4  37    3.8 

1.0 

0      J        /' 

147    8  51.6 

o     #      #* 
—0  56    4.6 

1.0 

20^  1^  49^8 

1.5 

101    4  20.9 

4  18  29.3 

1.5 

154  40  44.7 

-^  14  57.1 

1.5 

207  90  26.7 

2.0 

106  28    1.6 

3  55  27.0 

2.0 

162    9  56.8 

+0  26  13.2 

2.0 

814  35  44.6 

"  •■  v^^H  !• 

j      2.5 

115  53  30.7 

3  28  18.8 

2.5 

169  35  33.4 

1    6  38.4 

2.5 

221  34  28.6 

4  4I«4B^: 

1      3.0 

123  19  45.2 

2  57  33.3 

3.0 

176  56  48.7 

1  45  34.2 

3.0 

828  86  17.9 

6  1  um ' 

3.5 

130  45  43.5 

—2  23  45.2 

3.5 

184  13    6.4 

+2  22  21.3 

3.5 

835  11  33.7 

+5ioaj||^, 

4.0 

138  10  28.3 

1  47  33.9 

4.0 

191  24    0.0 

2  56  25.7 

4.0 

841  50  80.8 

51fi»H  I' 

!      4.5 

145  33    8.5 

1    9  41.5 

4.5 

196  29  12.1 

3  27  19.7 

4.5 

848  88  66.1 

sheibK: 

i      5.0 

152  53    0.3 

—0  30  51.6 

5.0 

205  28  33.9 

3  54  41.6 

5.0 

854  49  41.5 

5  u  uH  r: 

5.5 

160    9  28.1 

-f  0    8  12.9 

5.5 

212  22    4.2 

4  18  15.3 

5.5 

861  11    8.5 

5  8  »■  "-'' 

6.0 

167  22    4.9 

+0  46  50.7 

6.0 

219    9  48.0 

■f4  37  50.1 

6.0 

867  97  87.8 

+4  SB  sun  ^z. 

6.5 

174  30  31.6 

1  24  2:^.1 

6.5 

225  51  55.4 

4  53  19.6 

6.5 

873  39  25.0 

4  44su||  r-, 

7.0 

181  34  36.4 

2    0  15.3 

7.0 

232  28  40.7 

5    4  41.5 

7.0 

879  47  86.9 

4«  Ull  [■-■ 

7.5 

188  34  14.2 

2  33  56.5 

7.5 

239    0  21.1 

5  11  56.9 

7.5 

885  58    3.6 

4  Bwll    -: 

8.0 

195  29  24.8 

3    5    0.0 

8,0 

245  27  15.7 

5  15    9.6 

8.0 

891  53  45.3 

SMftlll  ' 

8.5 

202  20  12.1 

-h3  33    3.3 

8.5 

251  49  45.0 

+5  14  25.7 

8.5 

297  53    1.7    +3«HU\llV 

9.0 

209    6  43.0 

•     3  57  48.5 

9.0 

258    8  10.0 

5    9  53.2 

9.0 

303  50  8L1       2»tt3niv^ 

9.5 

215  49    6.4 

4  19    1.1 

9.5 

264  22  51.5 

5    1  41.9 

9.5 

309  46  10.6 

8»»SI| 

10.0 

222  27  32.2 

4  36  30.6 

10.0 

270  U  10.3 

4  50    3.1 

10.0 

315  40  66.5 

1 »  «\|\; 

186  WllY 

-M)«1IUIV\ 
-0  11  wl  l\ 

10.5 

229    2  10.6 

4  50    9.7 

10.5 

276  42  26.4 

4  35    9.1 

10,5 

321  34  50.6 

11.0 

235  33  11.8 

+4  59  54.5 

11.0 

282  47  58.9 

-M  17  13.7 

11.0 

387  98  45.8 

11.5 

242    0  45.3 

5    5  43.8 

11.5 

288  51    6.4 

3  56  31.3 

11.5 

333  88  38.9 

12.0 

248  25    0.1 

5    7  39.4 

12.0 

294  52    6.3 

3  33  17.6 

12.0 

339  16  41.8 

12.5 

254  46    4.2 

5    5  45.6 

12.5 

300  51  15.4 

3    7  49.0 

12.5 

345  11  89.9 

0  43  4UII 

13.0 

261    4    5.2 

5    0    9.0 

13.0 

306  48  50.1 

2  40  22.8 

13.0 

351    7  14.0 

1  16  «.7|  1 

13.5 

267  19  10.0 

+4  50  58.4 

13.5 

312  45    6.4 

-h2  11  16.9 

13.5 

357    4    9.9 

— 147W1V 

14.0 

273  31  25.4 

4  38  24.7 

14.0 

318  40  20.0 

1  40  49.7 

14.0 

3    8  38.9 

8  18  0.4    1 

14.5 

279  40  58.3 

4  22  40.5 

14.5 

324  34  46.9 

1    9  20.2 

14.5 

9    8  37.7 

847   U    1 

15.0 

2a5  47  56.1 

4    4    0.1 

15.0 

330  28  43.5 

0  37    7.6 

15.0 

15    4  39.0 

3  14  9iS     I 

15.5 

291  52  27.3 

3  42  39.0 

15.5 

336  22  27.0 

+0    4  31.1 

15.5 

81    8  51.5 

3  39  4il     I 

16.0 

297  54  41.1 

+3  18  53.7 

16.0 

342  16  15.1 

— 0  28    9.8 

16.0 

27  15  30.0 

--4    8  9a6 

16.5 

303  54  48.9 

2  53    1.8 

16.5 

348  10  26.8 

1    0  35.5 

16.5 

33  24  49.6 

4  98  5613 

17.0 

309  53    3.6 

2  25  21.3 

17.0 

354    5  22.3 

1  32  26.7 

17.0 

39  37    6.5 

4  40  lil4 

17.5 

315  49  40.2 

1  56  10.8 

17.5 

0    1  23.0 

2    3  24.3 

17.5 

45  52  37.0 

4  54  29.S 

18.0 

321  44  56.1 

1  25  48.8 

18.0 

5  58  52.0 

2  33    9.5 

18.0 

52  11  3&8 

5    5  14.1 

18.5 

327  39  11.3 

4-0  54  34.1 

18.5 

11  58  13.6 

—3    1  23.3 

18.5 

58  34  87.4 

—6  12  20.0 

19.0 

333  32  47.9     -fO  22  4.5.5 

19.0 

17  59  53.7 

3  27  47.4 

19.0 

65    1  82.8 

5  15  3S.2 

19.5 

339  26  10.7  1  —0    9  18.8 

19.5 

24    4  19.5 

3  52    3.5 

19.5 

71  32  40.8 

5  14  49.7 

20.0 

345  19  47.0        0  41  20.2 

20.0 

30  11  59.3 

4  13  53.8 

20.0 

78    8  37.9 

5    9  55.8 

20.5 

351  14    6.1         1  13    0.3 

20.5 

36  23  21.8 

4  33    0.4 

20.5 

84  49  30.5 

5    0  4a3 

21.0 

357    9  39.8         1  44     1.1 

21.0 

42  38  56.2 

—4  49    5.9 

21.0 

91  35  31.1 

—4  47  217  i 

21.5 

3    7     1.7        2  14    4.6 

21.5 

48  59  11.2 

5    1  53.2 

21.5 

98  26  50.0 

4  29  46.2 

22.0 

9    6  46.7  '      2  42  52.4 

22.0 

55  24  34.5 

5  11    5.9 

22.0 

105  23  33.0 

4    7  5&1 

22.5 

15    9  31.1        3  10    5.9 

22.5 

61  55  31.7 

5  16  28.3 

22.5 

112  25  41.2 

3  42  10.3 

23.0 

21  15  51.6        3  35  26.4 

23.0 

68  32  25.9 

5  17  45.9 

23.0 

119  33    9.4 

3  12  37.9 1 

23.5 

27  26  24.8    —3  58  34.6 

23.5 

75  15  35.4 

—5  14  46.3 

23.5 

186  45  45.1 

—2  39  41.9  1 

24.0 

33  41  46.5  1      4  19  10.9 

24.0 

82    5  13.9 

5    7  19.5 

24.0 

134    3    7.9 

8    3  49.5 

24.5 

40    2  30.5  1      4  :^  55.2 

24.5 

89    1  28.1 

4  55  18.6 

24.5 

141  24  4&8 

1  85  33.7 

25.0 

46  29    7.8 

4  51  27.4 

25.0 

96    4  17.3 

4  38  41.2 

25.0 

148  50  10.0 

0  45  33.31 

25.5 

53    2    5.4 

5    2  27.5 

255 

103  13  31.5 

4  17  30.3 

^.5 

156  18  84.9 

— ^    4  32.01 

26.0 

59  41  44.6 

—5    9  36.1 

26.0 

,     110  28  51.1 

—3  51  55.1 

26.0 

163  48  39.5 

+0  36  43.4 

26.5 

66  28  20.2 

5  12  35.1 

26.5 

117  49  46.3 

3  22  11.8 

26.5 

171  19  53.5 

1  17  23.9 

27.0 

73  21  58.6 

5  11    8.7 

27.0 

125  15  37.0  '      2  48  44.2 

27.0 

178  51    1.9 

1  56  40.9 

27.5 

80  22  36.6 

5    5    4.0 

27.5 
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FORMULA  FOE  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  US 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRlTE 

NOTATION, 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitiom 
(1885,  December  30<i.7n  »  1886,  January  0^.0  ^  0<i.289,  Washington  mean  time), 
Ooi  ^o9  the  8tar*8  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitions  year, 
a,  (5,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
//,  fi\  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
^,  the  longitude  of  the  moon's  ascending  node, 
u,  the  obliquity  of  the  ecliptic. 
Ft  the  longitude  of  the  sun*s  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([ ,  the  moon's  mean  longitude. 

BESSELIAN  STAR -NUMBERS, 


r  —  0.34248  s 
+  0.00410  s 

—  0.02521  s 
+  0.00293  s 
+  0.00025  s 

—  0.00405  s 


n  ft 
n  2  ^ 

n  2  0 

n  ( 0  4-  820  8' ) 

n  (2  0-  ft) 

n  2  ([ 

n  (d  -  r') 


B 


C 
D 


+  0.00135  si 

—  9!2239  COB  Q 
+  0.0895  cos  2  gi 

—  0.5506  cos  2  0 

—  0.0092  cos  (  0  4-  280O  57') 

—  0.0886  cos  2  <[ 

—  20.4451  cos  0)  cos  0 

—  20.4451  sin  0 


—  0.00011  sin  (3  0  —  r) 

—  0.00005  sin  2  ( 0  —  ft  ) 
4-  0.00010  sin  2  (  0  —  r'  ) 
4-  0.00009  sin  (2  r'  —  ft  ) 
4-  0.00005  cos  r* 

4-  0.00004  sin  2  V 

—  d!0027  COS  ( 3  0  —  D 
4-  0.0067  COS  (2  0  —  ft  ) 
4-  0.0024  COS  ( 2  i''  —  ft  ) 

—  0.0023  sin  P 
4-  0.0008  cos  2  r' 


a 

(5 


£  =  _     0.0461   sin  ^  4-  0".0014  sin  2  ^  —  0".0033  sin  2  0 

Be88EL*8  Star 'Constants. 
a  =  3*.07244  4"  1*.33689  sin  Qq  tan  <!„  =  precession  in  right  ascension 
b  ^  ^  COB  ao  tan  <Jo 
c  =  T^j^  cos  ao  Bee  do 
d  s=  tV  ■>"  «o  sec  do 

a'  =  20".0533  cos  ao  =  precession  in  declination 

6'  =5  —  sin  ao 

c'  =  tan  u  cos  do  —  sin  otosin  d„ 

d'  =  cos  ao  sin  do 

Reduction  to  Apparent  Position, 
ao  +  Tfi    -h  Aa    -^  Bb    4-  Cr    4-  Dd  4-  E  (in  time) 

S^  4-  Tfi'  4-  Aa'  +  Bbf  4-  Cc'  4-  Dd'  (in  arc) 

INDEPENDENT  STAR-NrMBEl^S. 
/=  46".0866  J  4-  E  (in  arc)  =  3«.07244   .4  4-   /f  ^  (in  time  > 
g  Bin   G  =  B  h  Hin  H  =  C 

g  COB  G  =  20".0.')33  A  h  con  H  =  D 


i    =   C  tan  6' 


a 

6 


Reduction  to  Apparent  Position, 
ao  +  f  +  Tfi  4-7i^sin(G4-ao)  tand  4-  ,1^  A  sin  (//4-ao)  sec  <J 
(Jo  4*  I" Z^' 4"  IT  cos  ( O  4- Oo)  4"  A  cos  (// 4-Oo)  Bin  f^  4"  if'osd 


(in  time] 
(in  arc) 


Notes. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  j 
positions  of  a  star  are  required,  or  when   Bessf.l's  atnr-constunts  are  not  kno 
sufficient  accuracy.     Otherwise,  the  BesHelinn  star-numbers  are  more  convenien 
(2)  In  using  the  star-constants  of  the   British  Association  Catalogue^  a,  6,  r,  </,  a', 
must  be  changed  to  c,  d,  a,  6,  — c',  — rf',  — a',  — 6',  respectively. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


SoUrDay. 
(Sid.  Hoar.) 


May 


ih 


17 
18 
19 
90 
2\ 

(16.0)  22 

23 
24 
25 

26 

27 

28 
29 
30 
31 


Juu« 


(ir.o) 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

(18.0)  21 
22 
23 
24 
25 

26 
27 
28 
99 
30 

31 
32 


y 

0.3773 
0.:i800 
0.3827 
0.3855 
0.3882 

0.3909 
0.3937 
0.3964 
0.3992 
0.4019 

0.4046 
0.4074 
0.4101 
0.4129 
0.4156 

0.4183 
0.4211 
0.4238 
0.4265 
0.4293 

0.4320 
0A'M8 
0.4375 
0.4402 
0.4430 

0.4457 
0.4484 
0.4512 
0.4o:il) 
0.45()7 

0.4594 
0.4621 
0.4649 
0.467G 
0.4703 

0.4731 
0.4758 
0.4786 
04813 
0.4840 

0.4808 
0.4895 
0.4922 
0.4950 
0.4977 

0.5005 
0.5032 


/ 


In  Aro. 


+ 
+ 


1.46 
1.63 
1.&3 
2.03 
2.23 

2.41 
2.55 
2.66 
2.73 

2.78 

2.82 
2.87 
2.95 
3.07 
3.23 

3.43 
3.65 
3.89 
4.12 
4.32 

4.49 
4.62 
4.72 
4.o0 

4.87 

4.96 
5.07 
5.21 
5.39 
5.60 

5.83 
6.05 
6.25 
6.42 
6.56 

6.65 
6.72 
6.77 
6.83 
6.91 

7.02 
7.18 
7.37 
7.59 
7.83 

8.07 
8.28 


In  Time. 


B 

+0.764 
0.775 
0.788 
0.802 
0.815 

+0.827 
0.837 
0.844 
0.849 
0.852 

+0.854 
0.858 
0.863 
0.871 
0.882 

+0.895 
0.910 
0.926 
0.941 
0.955 

+0.966 
0.975 
0.981 
0.987 
0.991 

+0.997 
1 .005 
1.014 
1 .026 
1.040 

+1.055 
1.070 
1 .083 
1.094 
1.104 

+1.110 
1.115 
1.118 
1.122 
1.127 

+1.135 
1.145 
1.158 
1.173 
1.189 

+  1.205 
+1.219 


G 


In  Are. 


O    / 

61  18 
61  5 
60  46 
60  24 
59  59 

59  35 
59  14 
58  56 
58  44 
58  37 

58  34 
58  33 
58  30 
58  24 
58  13 

57  57 
57  35 
57  9 
56  42 
56  14 

55  50 
55  29 
55  14 
55  4 

54  58 

54  ii'A 

54  48 

.54  40 

54  28 

.")4  10 

53  49 
53  24 
52  59 
52  35 
52  14 

51  57 
51  45 
51  38 
51  34 
51  30 

51  24 
51  15 
51  1 
50  42 

50  18 

49  52 
49  25 


In  Time. 


h 
4 

4 

4 

4 


m 
5.2 

4.3 

3.1 

1.6 


3  59.9 

3  58.3 
3  56.9 
3  55.7 
3  54.9 
3  54.5 

3  54.3 
3  54.2 
3  54.0 
3  5:^.6 
3  52.9 

3  51.8 
3  50.3 
3  48.6 
3  46.8 
3  44.9 

3  43.3 
3  41.9 
3  40.9 
3  40.3 
3  39.9 

3  39.5 
3  39.2 
3  38.7 
3  37.9 
3  36.7 

3  35.3 
3  33.0 
3  31.9 
3  30.3 
3  28.9 

3  27.8 
3  27.0 
3  26.5 
3  26.3 
3  26.0 

3  25.6 
3  25.0 
3  24.1 
3  22.8 
3  21.2 

3  19.5 
3  17.7 


In  Arc 


210  38 
209  42 

206  47 

207  52 
206  57 

206  2 
205  7 
204  13 
203  18 
202  24 

201  l\0 
200  36 
199  42 
198  48 
197  54 

197  1 
196  7 
195  14 
194  21 
193  27 

192  34 
191  41 

190  48 
189  55 
189  2 

188  9 
187  17 
186  24 
185  31 
184  39 

183  46 
182  54 
182  1 
181  8 
180  16 

179  23 
178  31 
177  38 
176  46 
175  53 

175  1 
174  8 
173  16 
172  23 
171  30 

170  38 
169  45 


In  Time. 


h  m 
14  2.5 

13  58.8 

13  55.1 

13  51.5 

13  47.8 

13  44.1 
13  40.5 
13  36.9 
13  33.2 
13  29.6 

13  26.0 
13  22.4 
13  18.8 
13  15.2 
13  11.6 

13  8.1 
13  4.5 
13  0.9 
12  57.4 
12  53.8 

12  50.3 
12  46.7 
12  43.2 
12  39.7 
12  36.1 

12  32.6 
12  29.1 
12  25.6 
12  22.1 
12  18.6 

12  15.1 
12  11.6 
12  8.1 
12  4.5 
12  1.1 

1 1  57.5 
11  54.1 
II  50.5 
11  47.1 
1 1  43.5 

II  40.1 
II  36.5 
11  33.1 
1 1  29.5 
1126.0 

1122.5 
11  19.0 


U«^. 


+ 
+ 


.0172 
.0204 
.0234 
.0258 
.0276 

.0286 
.0289 
.0289 
.0289 
.0290 

.0297 
.0312 
.0333 
.0360 
.0391 

.0423 
.0451 
.0475 
.0492 
.0502 

.0507 
.0509 
.0511 
.0515 
.0525 

.0541 
.0564 
.0591 
.0619 
.0648 

.0672 
.0691 
.0702 
.0707 
.0708 

.0706 
.0705 
.0707 
.0715 
.0729 

.0749 
.0774 
.0801 
.0826 
.0849 

.0866 
.0877 


I^Jk. 


+ 
+ 


.3002 

.3013 
.3016 
.3094 

.3029 
.3033 
.3038 
.3043 
.3047 

.3052 
.3056 
.3060 
.3064 
.3067 

.3071 
.3075 
.3078 
.3081 
.3084 

.3087 
.3089 
.3091 
.3094 
.3096 

.3098 
.3099 
.3101 
.3102 
.3103 

.3104 
.3105 
.3105 
.3106 
.3106 

.3106 
.3106 
.3105 
.3105 
.3104 

.3103 
.3102 
.3100 
.3099 
.3097 

.3095 
.3093 


^i 


Uis-- 


*-  - 


-4.41 

4.30 

4.18 

4.07 

3^ 


0.638' 

o.«ni 

0.6DO 
0.990 


-3.82  j  -0.58» 
3.70      0. 


3.58 
3.46 
3.34 

-3.21 
3.06 
2.96 
2.83 
2.70 

-2.57 
2.44 
2.31 
2.18 
2.05 

-1.92 
1.79 
1.66 
1.52 
1.40 

-1.26 
1.12 
0.99 
0.85 
0.72 


56% 

0.55411 

03385 

0.5831 


-0. 
0. 
0. 
0. 
0. 


506 

am 

4710 
4519 
43IS 


-0.4 103  I 
0.38^ 
0.3644 
0.3391 
0.3122 

-0.2833 

0.2524 
0.*^I8S 
0.1823 
0.1425 

-0.0992 
O.OoOO 
9.9'.^6 
9.9.509 
9.8560 


-0.58 
0.45 
0.31 
0.18 

-0.04 

+0.09 
0.23 
0.37 
0.50 
0.64 

+0.77 
0.91 
1.04 
1.17 
1.31 

+1.44 
+1.57 


9.6508 

9.494:J 

9.2470 

i  -8.6031 

+8.9750 
9.3615 
9.5626 
9.6904 
9.8031 

+9.8867 
9.9567 
0.0169 
0.0696 
0.1165 

+0.1587 
+0.1970 
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Aug. 


97 

29 
90 

31 
I 
9 
3 
4 

7 
8 
9 

10 
11 
19 
13 
14 


y 

O.fiOOS 
0.5039 
0.5050 
0.5067 
0.51 14 

0.5149 
0.5109 
0.5106 
0.5294 
0.5251 

0..'V27H 
0.5306 
0.5:133 
0.5361 
0.5388 

0.5415 
0.5443 
0.5470 
0.5497 
0.5595 

o.r;&>9 

0.5580 
0.5607 
0.5634 
0.5669 

0.5680 
0.5716 
0.5744 

o.5ni 

0.5799 

0.5826 
0.5853 
0.5801 
0.5008 
0.5936 

0.5063 
0.5990 
0.6018 
0.6045 
0.6079 

0.6100 
0.6197 
0.6155 
0.6189 
0.6900 


15 1  0.6937 
lel  0.6964 


In  Are.  <  In  Time. 

I 


a 


In  Arr.    In  Time. 


01 


^  1 


4-1H.07 
18.98 
18.47 
18.61 
18.79 

+18.80 
18.87 
18.95 ' 
19.04 
19.17 

+  19.33    + 
19.53  i 
19.74 
19.95 
90.15' 

+20.:w  ■  + 

90.46 
20.55 
20.61 
20.65 

+20.68    + 
90.73 
20.81 
20.93 
91.09 

+21.28    + 
21.50  I 
91.71  I 

91.91 ; 

99.08' 

+92.91     + 
99.30 
92.:i7 
22.41 
22.45 

+22.51 
92.60' 
99.79) 
92.88  ' 
9:1.05 ' 

+9:<.24  + 
2:^.4 1 
93.56 
93.68  I 
93.751 

+9:1.78  + 
+93.79  I  + 


• 
.905 

.919 

.931 

.941 

.948 

.953 

.958 
.963 
.969 

.978 

.289 
.309 
.316 
.330 
.343 

.355 
.364 
.370 
.374 
.376 

.379 
.389 

.:i87 

.395 
.406 

.419 
.433 
.447 
.461 
.172 

.481 
.487 
.491 
.494 
.497 

.501 
.507 
.515 
.525 
.5:17 

.549 
.561 

.578 
.583 

.585 
.^86 


O   t 

49  52 
49  25 

48  59 
48  36 
48  18 

48  5 
47  56 
47  50 
47  45 
47  38 

47  29 
47  14 
46  56 
46  34 
46  10 

45  46 
45  24 
45  6 
44  52 
44  43 

44  37 
44  34 
44  30 
44  94 
44  14 

44  0 
43  41 
43  18 
42  54 

42  2!» 

49  7 
41  49 
41  35 
41  97 
41  91 

41  19 
41  15 
41  9 
41  0 
40  47 

40  30 
40  10 
39  49 
39  29 
39  19 

38  58 
38  50 


m 


o 


3  19. 

3  17.7 

3  15.9 

3  14.4 

3  13.9 

3  12.3 
3  11.7 
3  11.3 
3  11.0 
3  10.5 


3 
3 
3 
3 
3 


9.9 
8.9 

6.3 
4.7 


3  3.1 
3  1.6 
3  0.4 
9  59.5 
9  58.9 

9  58.5 
9  58.3 
9  58.0 
2  57.<> 
9  56.9 

9  56.0 
9  54.7 
9  53.9 
9  51.6 
2  19.9 

9  48.5 
9  47.3 
9  46.3 
9  45.8 
9  45.4 

9  45.3 
9  45.0 
9  44.6 
9  44.0 
9  43.1 

9  49.0 
9  40.7 
2  39.3 
9  37.9 
9  36.8 

9  35.9 
2  35.3 


H 


In  Arc. !  In  Tim^ 


70  38 
69  45 
68  52 
67  59 
67  6 

66  14 
65  20 
64  97 
63:i4 
6941 

61  47 
60  54 
60  0 
59  6 

58  13 

57  19 
56  95 
55  30 
54  36 
5341 

59  47 
51  59 

50  57 
50  9 
49  7 

48  19 
47  17 
46  91 
45  95 
44  99 

43  33 

49  37 
4141 
40  44 
39  47 

38  50 
37  53 
36  66 
35  59 
35  1 


h  m 
11  99.5 

11  19.0 

11  15.5 

11  11.9 

11  8.4 

II  4.9 
II  1.3 
10  57.8 
10  54.3 
10  50.7 

10  47.1 
10  43.6 
10  40.0 
10  .36.4 
10  39.9 

10  99.3 
10  95.7 
10  99.0 
10  18.4 
10  14.7 

10  11.1 
10  7.5 
10  3.8 
10  0.1 
9  56.5 

9  59.8 
9  49.1 
9  45.4 
9  41.7 
9  37.9 

9  34.9 
9  30.5 
9  96.7 
9  99.9 
9  19.1 

9  15.3 
9  11.5 
9  7.7 
9  3.9 
9  0.1 


U«^. 


34  3  8  56.9 

33  5  8  59.3 

39  6,  8  48.4 

31  8;  8  44.5 

30  9 1  8  40.6 

99  10'  8  36.7 

96  1 1  I  8  39.7 


+1 
+1 


1.0866 

+1 

1.0877 

1.0882 

1.0883 

1.0883 

1.08><3 

+  1 

1.0H87 

1.0896 

1.0909 

1.0f)29 

1.0953 

+1 

1.0977 

1.01K|(| 

1.1016 

1.1028 

1.10:1:1 

+  1 

1.10:13 

1.1099 

1.1024 

1.1091 

1.1091 

+1 

1.1098 

1.1040 

1.1058 

1.1078 

1.1100 

+  1 

1.1120 

1.11.36 

1.1147 

1.1159 

1.1159 

+  1 

1.1149 

1.1146 

1.1145 

1.1147 

1.1155 

+1 

1.1168 

1.1185 

1.1905 

1.1994 

1.1940 

+  1 

1.1951 

1. 1957 

1.1957 

1.1959 

1.1245 

+  1 

1.1938 

+1 

Loffjk. 


i.3095 

1.3093 

.3091 

.3088 

.3086 

.30«3 

.3080 

.3077 

.3073 

.3070 

.3066 
.:«)63 
.3059 

.:J050 

.3046 
..304 1 
.30:17 
.3039 
1.3027 

l.:»92 
,'M\7 
.:)0I2 
.3(K)6 

i.:iooi 

.2995 
.2990 

.9978 
1.2972 

.2966 
1.2960 
1.9954 
.9948 
.9949 

.2936 
.9999 
.9993 
.9917 
.2911 

1.2904 
.9898 
.9892 
.2^5 
.2879 


.2873 
.9867 


i 

1          ! 

Lofi. 

+  L4t 

+0.1587 

1.57 

0.11970 

1  71 

0.9391 

1.84 

0.2646 

I.JI7 

0.2946 

^2.10 

+0..3926 

2.23 

!     0.3487 

2..36 

!     0.3733 

2  49 

0..3964 

2.62 

»    0.4183 

+2.75 

!  +0.4:«99 

2.88 

:     0.4588 

3.00 

0.4774 

:J.13 

0.4951 

3.95 

!     0.5199 

+3.38 

+0.5284 

350 

0.5438 

3.62 

0.5587 

3.74 

0..5730 

3.86 

0.5867 

+3.98 

+0.5998 

4.10 

0.6125 

4.21 

0.6947 

4.3:i 

0.6364 

4.44 

0.6477  1 

+4.5*i 

+0.6587 

4.67 

0.6699  ' 

4.78 

0.6794 

4.«9 

0.6892 

5.00 

0.6987 

+.'».I0 

+0.7079 

5.91 

07168 

5.31 

0.7953  , 

5.42 

0.7336 

5.52 

0.7416 

+5.62 

+0.7494 

5.71 

0.7568 

5.81 

0.7641 

5.90 

0.7711 

6.00 

0.7779 

+6.a> 

+0.7845 

6.18 

().;90H 

<*.2(> 

0.7969 

6.35 

0.8029 

6.44 

0.8086 

46.52 

+0.8149 

^  ♦«•€? I  +08196  ( 
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r 

( 

1 

r 

J 

a 

JI 

J^gg. 

Log  A. 

i 

hogi. 

d.Ha«r.) 

laAre. 

In  Time. 

laAre. 

InTfaie. 

IbAn. 



IbTIbmi 

at         1 

y 

0.7524 

+27.'34 

+1.823 

0     f 
33  46 

b    m 
2  15.1 

0    / 
80  17 

h    m 
521.1 

+1.1560 

+1.2741 

+8.04 

+0.9053  - 

2 

0.7551 

27.47 

1.831 

3:)  45 

2  15.0 

79  13 

5  16.9 

1.1579 

1.2743 

8.02 '     0.9040 

3 

0.7578 

27.62 

1.841 

33  40 

2  14.7 

78   9 

5  12.6 

1.1509 

1.2746 

7.99 1     0.9027 

4 

0.7606 

27.78 

1.852 

33  31 

2  14.1 

77    4 

5   8.3 

1.1616 

1.2749 

7.96 

0.9011 

5 

0.7633 

27.92 

1.861 

33  20 

2  13.3 

76    0 

5    4.0 

1.1628 

1.2752 

7.93 

0.8995 

aV  6 

0.7660 

+28.03 

+  1.869 

33    8 

2  12.5 

74  56 

4  59.7 

+  1.1636 

+  1.2755 

+7.90 

+0.8977 

1 

7 

0.7G88 

28.10 

1.873 

32  57 

2  11.8 

73  53 

4  55.5 

1.1638 

1.2758 

7.87 

0.8958 

s 

0.7715 

28.14 

1.876 

32  49 

2  11.3 

72  49 

4  51.3 

1.1637 

1 .2762 

7.83 

0.»937 

0 

0.7743 

28.14 

1.876 

32  44 

2  10.9 

71  45 

4  47.0 

1.1634 

1.2765 

7.79 

0.8915 

10 

0.7770 

28.13 

1.875 

32  44 

2  10.9 

70  41 

4  42.7 

1.1632 

1.2769 

7.75 

08899  . 

11 

0.7797 

+28. 1 1 

+1.874 

32  48 

2  11.2 

69  38 

4  38.5 

+  1.16:)2 

+  1.2773 

+7.70 

+0.8867 

19 

0.7825 

28.11 

1.874 

32  54 

2  11.6 

68  34 

4  34.3 

1.1637 

1.2778 

7.66 

0.8841 

13 

0.7852 

28.15 

1.877 

33    1 

2  12.1 

67  31 

4  30.1 

1.1648 

1.2782 

7.61 

0.8813 

14 

0.7879 

28.22 

1.881 

33    6 

2  12.4 

66  28 

4  25.9 

1.1664 

1.27«7 

7.56 

0.8784 

15 

0.7907 

28.34 

1.889 

33    9 

2' 12.6 

65  24 

4  21.6 

1.1685 

1 .2792 

7.50 

0.8753  ' 

16 

0.7934 

+28.49 

+  1.899 

33    8 

2  12.5 

64  21 

4  17.4 

+  1.1707 

+1.2797 

+7.45  j  +0.8721 

17 

0.7962 

28.66 

1.911 

33    2 

2  12.1 

63  18 

4  13.2 

1.1728 

1.2(102 

7.39      0.8686  > 

18 

0.7989 

28.84 

1.923 

32  53 

2  11.5 

62  16 

4    9.1 

1.1748 

1.2807 

7.33 

0.6651 

19 

0.80 16 

29.01 

1.934 

3241 
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10.8 

53.16 

18.9 

II.O 

31.37 

61.6 

11.9 

49.99 

30.3 

11.7 

10.47 

99.3 

11.8 

54.18 

18.1 

19.0 

31.40 

61.4 

19.9 

49.69 

30.3 

19.7 

10.79 

99.4 

19.8 

55.95 

18.1 

13.0 

31.41 

61.1 

13.9 

49.99 

30.9 

13.7 

11.13 

99.5 

13.8 

56.36 

18.1 

14.0 

31.43 

60.7 

14.9 

41.80 

30.9 

14.7 

11.47 

99.6 

14.8 

57.53 

18.1 

lft.0 

31.48 

60.4 

15.9 

41.37 

30.1 

15.7 

11.89 

99.7 

15.8 

58.76 

18.1 

16.0 

3\M 

60.1 

16.9 

40.91 

30.0 

16.7 

19.17 

99.9 

16.7 

60.03 

18.1 

17.0 

31.75 

59.7 

17.9 

40.46 

99.9 

17.7 

19.51 

30.1 

17.7 

61.99 

18.1 

* 

lao 

31.99 

59.4 

18.9 

40.09 

99.8 

18.7 

19.84 

30.3 

18.7 

69.54 

18.9 

19.0 

39.30 

59.1 

19.9 

39.50 

99.7 

19.7 

13.16 

30.5 

19.7 

63.76 

ia3 

90.0 

39.65 

58.8 

90.9 

39.19 

99.5 

90.7 

13.46 

30.7 

90.7 

64.91 

18.4 

91.0 

33.09 

58.5 

91.9 

38.83 

99.3 

91.7 

13.74 

30.9 

91.7 

65.99 

18.5 

99.0 

33.39 

58.9 

99.9 

38.47 

99.9 

99,7 

14.00 

31.1 

99.7 

67.01 

18.6 

99.0 

33.73 

67.9 

93.9 

38.13 

99.0 

93.7 

14.96 

31.9 

93.7 

68.09 

ia7 

94.0 

34.04 

57.7 

94.9 

37.80 

98.9 

94.7 

14.53 

31.4 

94.7 

69.09 

18.7 

99.0 

34.31 

67.4 

95.9 

37.47 

98.8 

95.7 

14.80 

31.6 

95.7 

70.03 

18.8 

96.0 

34.56 

57.1 

96.9 

37.19 

98.7 

96.7 

15.08 

31,7 

96.7 

71.08 

18.8 

97.0 

34.78 

56.9 

97.9 

36.74 

98.6 

97.7 

15.38 

31.9 

97.7 

79.18 

18.9 

9B.0 

35.09 

56.6 

98.9 

36.35 

98.5 

99.7 

0 

15.68 

39.1 

98.7 

73.35 

18.9 

99.9 

36.30 

56.3 

99.9 

35.94 

9S.3 

99.7 

16.99 

39.3 

99.7 

74.56 

19.0 

99i) 

35.64 

55.9 

30.9 

35.53 

28.9 

30.6 

16.99 

39.5 

30.7 

75.76 

19.1 

90.9 

36.05 

56.6 

31.9 

35.19 

28.0 

31.6 

16.58 

39.8 

31.7 

76.96 

19.3 

91.9 

36.53 

56.3 

1 

i 

\ 

I           N 

90 

X 
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L'lUCUMPOLAE  STABS. 

APPAUEM 

PLACES  FOK  THE  UPPEB  TSAN6IT  AT  WASHIHtiTOK. 

s. 

a  UrM  MinorU. 

Kighi      i>«iit.>. 
■ira.  *        JfewA, 

M«ii 

51  Cepbsi  (Hit.                                                                                     , 
glon.      ;     SortA. 

u. 

1  16  +88  4 1' 

May 

6  46  +87  i;                                                                    ; 

1      1.0 

36.a3  ,        5&'.3 

1.2 

35.18  1      mx                                                        1 

1     S.9 

37.08            55.0 

2.2 

34.73          27.i 

3.9 

37.66  '         54.7 

3.2 

34,37            »7.( 

j..» 

38.iM            54.r. 

4.2 

34.04 

27.< 

'     &.9 

1 
3U.82            54.3 

5.2 

33.71 

27.1 

6.9 

39.39            54.1 

6.2 

33.48 

86.1 

i     7.S) 

:».9I    ,         53.8 

7,2 

33,83 

86.: 

'     S.9 

40.39            53.6 

8.2 

32.98 

S6.{ 

9.9 

40.84   '         5:).4 

9.1 

32,78 

86.: 

10.9 

41.89  1         53.2 

10.1 

32,45 

a6.i 

ii.g 

4I.7(J            M.9 

11. 1 

32.18 

«.( 

ia.9 

48.27           59.7 

18.1 

31.86 

36.t 

!,3.. 

42.84   1         52.4 

13.1 

31.54 

85.t 

11.9 

43.49            52.2 

U.l 

31,28 

25.^ 

15.9 

44.18  1         51.9 

15.1 

30.91 

25.1 

;  16.9 

44.92            51.7 

1 

16.1 

30,62 

24.! 

1.7.9 

45.68  ;         51.5 

17.1 

30.36 

24.( 

!   18.9 

46.46   ,         51.2 

18.1 

30.13 

24.:: 

'    19.9 

47.21    1         51.1 

19.1 

29.92 

24.1 

1  liO.9 

47.93   !          50.9 

80.1 

89.73 

83,t 

21.9 

48.C0   1         50.7 

31.1 

89.56 

23.; 

2S.9 

40.2:i            50.6 

82.1 

29,39 

23,:: 

23.9 

49.84            50.4 

a;(.i 

29.20 

23,1 

34.9 

50.44   1         50.2 

24.1 

29.00 

22.t 

i 

1  a5.9 

51. (Hi            50.0 

25.1 

88.78 

82.( 

26.9 

r.1.73            49.8 

26.1 

88.55 

22.4 

37.9 

52,40            49.6 

27.1 

28.311 

22.1 

38.9 

53.27  1         49.1 

28.1 

28.06 

81  .e 

29.9 

5J.I3   '          49.2 

2U.1 

27.85 

21  .(i 

30,9 

.5r..n;i  <       49.0 

30.1 

87.64 

2i.:i 

31.9 

55.95             48.9 

31.1 

27.4!) 

20.11 

32.9 

56.86           48.8 

:!8,1 

27.36 

20.li 
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JULY,    1886. 


OIRCUMPOLAR  STABS. 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASEONGTON. 


Mean 
Solar 
Date. 


a  Uhnb  Minoris. 
(Polaris.) 


July 

1.8 

8.8 
3.8 

4.8 


5.8 
6.8 
7.8 
8.8 

9.8 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 


17.7 
18.7 
19.7 
20.7 


21.7 
22.7 
23.7 
24.7 

25.7 
26.7 
27.7 
28.7 

29.7 
30.7 
31.7 
32.7 


//- 


Right 

Aacen- 

sion. 


h     m 

1  17 

8 

23.92 
24.81 
25.66 
26.51 


27.36 
28.23 
29.16 
30.16 

31.20 
32.26 
33.32 
34.37 

35.39 
36.35 
37.25 
38.10 


38.93 
39.74 
40.55 
41.41 


42.32 
43.28 
44.28 
45.31 

46.34 
47.35 
48.31 
49.22 

50.06 
50.87 
51.65 
52.41 


Declina- 
tion 
North. 


-1-88  41 


/ 


47.1 
47.2 
47.2 
47.3 


47.3 
47.3 
47^4 
47.4 


47.4 
47.5 
47.5 
47.6 

47.8 
47.9 
48.0 

48.1 

48.2 
48.3 

48.4- 
48.5 

48.6 

48.7 
48.8 
48.9 

49.1 
49.3 
49.5 
49.7 


49.9 
50.1 
50.2 
50.4 


Mean 
Solar 
Date. 


July 

1.0 
2.0 
3.0 
4.0 


5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
12.0 

13.0 
14.0 
15.0 
16.0 


17.0 
18.0 
19.0 
20.0 


20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 

27.9 

28.9 
29.9 
30.9 
31.9 
32.9 


51  Cepbei  (Hkt.) 


Bight 

Ascen> 

8ion. 


b     m 

6  46 

B 

26.72 
26.88 
27.03 
27.15 


27.27 
27.37 
27.46 
27.54 


27.64 
27.77 
27.91 
28.09 


28.31 
28.53 

28.78 
29.01 

29.25 
29.45 
29.64 
29.82 

29.98 
30.15 
30.36 
30.57 

30.83 
31.11 
31.43 
31.77 

32.10 
32.45 
32.78 
33.09 
33.38 


Declina- 
tion 
JfortA. 


-1-87  13 


II 
11.5 

11.2 

10.9 

10.7 


10.4 

10.1 

9.8 

9.5 

9.2 

8.9 

8.5 

.8.2 

7.8 
7.5 
7.3 
7.0 

6.7 
6.5 
6.2 
5.9 


5.7 
5.4 
5.1 

4.8 

4.4 
4.1 
3.8 
3.5 

3.3 

3.0 
2.8 
2.6 
2.3 


Mean 
Solar 
Date. 


6  UrMB  Minoria. 


July 

1.5 
2.5 
3.5 
4.5 


5.5 
6.5 
7.5 
8.5 

9.5 
10.5 
11.5 
12.4 

13.4 
14.4 
15.4 
16.4 


17.4 

18.4 
19.4 
20.4 


21.4 
22.4 
23.4 
24.4 

25.4 
26.4 
27.4 

28.4 

29.4 
30.4 
31.4 
32.4 


Right 
Ascen- 
sion. 


h    m 

18    9 

s 
21.09 
20.94 
20.80 
20.67 


20.54 
20.42 
20.31 
20.19 

20.04 
19.88 
19.71 
19.51 

19.30 
19.08 
18.86 
18.65 

18.45 
18.25 
18.06 
17.88 

17.69 
17.49 
17.27 
17.03 

16.77 
16.48 
16.18 
15.88 

15.58 
15.28 
15.00 
14.72 


DecUnap 

tion 
Kvrik. 


-1-86  36 


II 

50.9 
51.2 
51.4 
51.7 


51.9 
52.2 
52.5 
52.9 

53.2 
53.5 
53.8 
54.2 

54.5 
54.8 
55.0 
55.3 


Mean 
Solar 
Date. 


A  Uiw  Minorj 


July 

1.5 
2.5 
3.5 
4.5 


5.5 

6.5 
7.5 
8.5 

9.5 
10.5 
11.5 
12.5 

13.5 
14.5 
15.5 
IB.5 


ou.u 

17.5 

55.8 

18.5 

56.0 

19.5 

56.3 

20.5 

56.5 

21.5 

56.8 

22.5 

57.1 

23.5 

57.4 

24.5 

57.7 

25.5 

58.0 

26.5 

58.3 

27.5 

58.5 

28.5 

58.7 

29.5 

58.9 

30.5 

5^.1 

31.5 

59.4 

32.5 

Right 

Aeeen- 

alon. 


h     m 

19  38 

8 

53.84 
53.74 
53.66 
53.61 


53.60 
53.64 
53.70 
53.74 

53.75 
53.70 
53.59 
53.40 

53.14 
52.82 
52.49 
52.17 

51.86 
51.57 
51.33 
51.13 

50.94 
50.72 
50.46 
50.14 

49.73 
49.24 
48.07 
48.05 

47.41 
46.78 
46.18 
45.62 


Dedii 
ti<a 


-1-88; 

34! 

3i 
35. 
35. 


35. 
35, 
36. 
36. 

36. 
37. 
37. 
^ 

38. 

as, 

39. 
39. 

3!). 

40.1 
40; 
40., 

40j 
41.: 
4I.I 
41.! 

41; 
42.1 
42,! 
43.: 

43. 
43. 
44. 
44 
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OIBOUMPOLAB  STARa 

» 

AJ 

PPARKNl 

*  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON* 

a  Vnm 

(Pol 

Miooris. 
4irt#.} 

Men 
SoUr 
D»to. 

61  Cephi 

si  (Hit.) 

Mmii 

Solar 
Dftto. 

aUrMB 

Minorb. 

MeMi 
Solar 
Date. 

X  UfHi  Mlnorls. 

RiRhi 

Ammhi- 
skm. 

DeeUn** 

Aioen- 
sioo. 

DecUiM. 
ttea 

Bight 

AlOCSk* 

•loo. 

Declin*. 

tkm 

Jiorik. 

Ki«ht 
Aaeen- 

DecUa*. 

tkm 

Ji9fik. 

b     m 

1  17 

4-88  41* 

Aag. 

h     B 

6  46 

+87  12 

Aug. 

h    m 

18    9 

+  86  36 

Aug. 

h     ■ 

19  38 

+88  67 

&2.41 

50.4 

1.9 

33.38 

62.3 

1.4 

14.72 

It 
69.4 

1.5 

45.62 

It 

44.4 

53.19 

50.6 

2.9 

.^3.67 

62.1 

2.4 

14.45 

59.6 

2.5 

45.10 

44.7 

54.01 

50.8 

3.9 

33.94 

61.8 

3.4 

14.18 

59.8 

3.6 

44.61 

45.0 

54.88 

50.9 

4.9 

34.21 

61.6 

4.4 

13.92 

60.0 

4.4 

44.14 

45.3 

55.80 

51.1 

6.9 

34.51 

61.3 

5.4 

13.65 

60.3 

5.4 

43.64 

45.6 

56.75 

51.3 

6.9 

34.83 

61.0 

6.4 

13.35 

60.5 

6.4 

43.10 

46.0 

57.71 

51.5 

7.9 

35.18 

60.7 

7.4 

13.04 

60.8 

7.4 

42.49 

46.3 

58.66 

51.7 

8.9 

35.56 

60.4 

8.4 

12.71 

61.0 

8.4 

41.81 

46.6 

59.58 

51.9 

9.9 

35.94 

60.2 

9.4 

12.37 

61.3 

9.4 

41.06 

47.0 

•  60.44 

52.2 

10.9 

36.37 

59.9 

10.4 

12.02 

61.5 

10.4 

40.25 

47.3 

61.23 

52.5 

11.9 

36.77 

50.7 

11.4 

11.66 

61.7 

11.4 

39.41 

47.6 

61.96 

62.7 

12.9 

37.19 

59.5 

12.4 

.     11.31 

61.8 

12.4 

38.57 

47.9 

62.65 

52.9 

13.9 

37.56 

59.3 

13.4 

10.97 

62.0 

13.4 

37.74 

48.1 

63.31 

53.2 

14.9 

37.92 

59.1 

14.4 

10.64 

62.1 

14.4 

36.95 

48.4 

63.97 

53.4 

15.9 

38.27 

58.9 

15.4 

10.32 

62.3 

15.4 

.36.21 

48.6 

64.66 

53.6 

16.9 

38.60 

68.7 

16.4 

10.01 

62.5 

16.4 

35.50 

48.9 

65.39 

53.8 

17.9 

38  93 

58.6 

17.4 

9.70 

62.6 

17.4 

34.80 

49.1 

66.17 

54.1 

18.9 

39.29 

68.3 

18.3 

9.38 

62.8 

18.4 

34.10 

49.4    ; 

66.98 

54.3 

19.9 

39.64 

58.0 

19.3 

9.05 

63.0 

19.4 

3,3.37 

49.7 

67.82 

1 

54.5 

20.9 

40.05 

57.8 

20.3 

8.71 

63.2 

20.4 

32.68 

60.0 

1 

i     68.67 

54.8 

91.9 

40.47 

57.6 

21.3 

8.35 

63.4 

21.4 

31.73 

50.3 

69..'il 

55.1 

22.9 

40.94 

57.3 

22.3 

8.06 

63.6 

22.4 

30.80 

50.6 

1      70.30 

55.4 

23.9 

41.42 

57.1 

23.3 

7.55 

63.8 

23.4 

29.80 

50.9 

71.03 

55.7 

24.9 

41.89 

56.9 

24.3 

7.13 

63.9 

24.4 

28.73 

61.2 

71.70 

56.0 

25.8 

42.39 

56.7 

25.3 

6.72 

64.1 

25.4 

27.64 

61.5 

72.32 

56.4 

26.8 

42.88 

56.6 

26.3 

6.32 

64.2 

26.4 

26.54 

61.7    \ 

72.«) 

56.7 

27.8 

43.33 

56.4 

27.3 

5.92 

64.3 

27.4 

25.46 

61.9 

73.44 

57.0 

« 

28.8 

43.79 

56.3 

28.3 

5.54 

64.4 

28.4 

24.44 

52.1    i 

74.00 

57.3 

29.8 

44.20 

56.1 

29.3 

6.17 

64.5 

29.4 

23.46 

52.4    . 

74.58 

57.5 

90.8 

44.60 

56.0 

30.3 

4.81 

64.6 

30.4 

22.53 

62.6 

75.20 

57.8 

31.8 

45.01 

65.8 

31.3 

4.45 

64.7 

31.4 

21.62 

52.8 

75.86 

68.1 

S2.8 

46.42 

65.6 

32.3 

4.09 

64.8 

32.4 

20.70 

63.0 

^ 
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SEPTEMBER,    1886. 


CIRCUMPOLAR 

STARS 

■ 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

t 

MeMi 
Solsr 
Date. 

a  Ursa  Miooris. 
(Polaris,) 

If  MB 

Solar 
Date. 

51  Ceph 

Right 

A  seen- 

aion. 

ei  (Hkt.) 

Declina- 
tion 
Korik. 

Mean 
Solar 
Date. 

aUras 

Right 

Aacen* 

aion. 

Minoris. 

Declina- 
tion 

Mean 
Solar 
Date. 

XXjTwm 

Minor 

.  Rigbt 
•ion. 

Derlina- 

Uon 

ITorth. 

Right 

Aflcen- 

aioD. 

!  Df^b 

Sept 

h     m 

1  18 

+  88  4 1' 

Sept. 

b     m 

6  46 

-1-87  12 

Sept. 

h     m 

18    8 

-h86  37' 

Sept. 

1 

h     m  i 

19  37|-|-88i 

1 

1.6 

15.86 

58.1 

1.8 

8 

45.42 

55.6 

1.3 

s 
64.09 

4.8 

1.4 

• 
80.70 

,=3 

2.6 

16.57 

58.3 

2.8 

45.86 

55.4 

2.3 

63.71 

5.0 

2.4 

79.75 

it 

3.6 

17.29 

58.7 

3.8 

46.33 

55.2 

3.3 

63.31 

5.1 

3.4 

78.74 

53.1 

4.6 

18.00 

59.0 

4.8 

46.82 

55.0 

4.3 

62.90 

5.3 

4.4 

77.66 

53.f 

5.6 

18.68 

59.3 

5.8 

47.34 

54.9 

5.3 

62.48 

5.4 

5.4 

76.51 

54.1 

6.6 

19.30 

59.7 

6.8 

47,86 

54.7 

6.3 

62.05 

5.5 

6.4 

75.31 

':AX 

7.6 

19.87 

60.0 

7.8 

48.40 

54.6 

7.3 

61.61 

5.6 

7.4 

74.07  , 

xAk 

8.6 

20.38 

60.4 

8.8 

48.91 

.54.5 

8.3 

61.18 

5.6 

8.4 

72.83 

54.f 

9.6 

20.83 

60.7 

9.8 

49.43 

54.4 

9.3 

60.76 

5.7 

9.4 

71.60 

55.( 

10.6 

21.23 

61.1 

10.8 

49.91 

54.3 

10.3 

60.35 

5.7 

10.3 

70.40 

■  mm     1 

00. 

11.6 

21.60 

61.4 

11.8 

50.37 

54.2 

11.3 

59.95 

5.7' 

11.3 

69.24 

mm  ( 

OD. 

12.6 

22.00 

61.7 

12.8 

50.80 

S4.I 

12.3 

59.57 

5.8 

12.3 

1 
1 

68.14 

mm 

DO. 

13.6 

22.43 

62,0 

13.8 

51.24 

54.0 

13.3  1 

59.20  1 

5.8 

1,3.3 

07.0;? 

oT) 

14.6 

22.90 

62.3 

14.8 

51.67 

53.9 

14.3 

58.82  ' 

5.9 

14.3 

66.03 

•x 

15.6 

23.42 

62.6 

15.8 

52.13 

53.8 

15.3 

58.44 

5.9 

15.3 

64. 9<; 

'.4 

16.6 

23.97 

62.9 

16.8 

52.60 

53.6 

16.3 

,58.04   ' 

6.0 

16.3 

63.84 

0< 

17.6 

24.52 

6.3.3 

17.8 

5.3.11 

5.3.5 

17.3  1 

57.62  1 

6.1 

17.3 

62.65 

.'l 

18.6 

25.07 

63.6 

18.8 

53.65 

5.3.4 

18.3 

57.18 

6.2 

18.3 

61.40 

m 

19.6 

25.58 

L        64.0 

19.8 

54.21 

53.3 

19.3 

56.72 

6.2 

19.3 

60.0:i 

«J 

80.6 

26.03 

64.4 

20.8 

54.79 

53.2 

20.3 

.56.26 

6.3 

20.3 

5'?.73 

^ 

21.6 

26.42 

64.8 

21.8 

55.35 

53.1 

21.3 

1 
55.80 

6.3 

21.3 

57..32 

• 
• 

22.5 

26.74 

65.2 

22.8 

55.91 

53.0 

22.3 

.55.35 

6.3 

22.3 

55.89 

* 

23.5 

27.00 

65.6 

23.8 

56.46 

53.0 

2,3.3 

54.90 

6.3 

23.3 

54.49 

• 

24.5 

27.24 

66.0 

24.8 

.56.98 

53.0 

24.2 

54.46 

6.2 

24.3 

5-3.14 

« 

25.5 

27.47 

66.3 

25.8 

57.47 

53.0 

25.2 

,54.04 

6.2 

25.3 

51. S3 

1 

26.5 

27.71 

06.7 

26.8 

.57.97 

52.9 

2(;.2 

53.64 

6.1 

26.3 

50.58 

. 

27.5 

27.98 

67.0 

27.8 

.56.43 

52.9 

27.2 

53.25 

6.1 

27.3 

49.37 

. 

28.5 

28.30 

67.3 

28.8 

r>.-i.9l 

52.8 

28.2 

,52.86 

6.1 

28.3 

48.1^ 

• 

■ 

29.5  . 

23.66 

67.7 

29.8  : 

59.40 

52.7 

29.2 

52.46 

0.1 

29.3 

46,96 

30.5 

29.04 

6S.0 

30.8 

59.91 

52.6 

30.2 

.52.04 

6.1 

30.3 

45.71 

31.5 

29.41 

1 

68.4 

31.8 

60.45 

52.6 

31.2 

51.61 

6.1 

31.3 

44.41 

1 
/ 

i 

1 

L 
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OIBCUMPOLAB  STARS. 

t 

APPARENT  FLACIIS  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Vnm  Mioorii. 
(PoUrU.) 

SoUr 
Oet. 

51  Cephi 

Bi  (Hit.) 

Mmui 

SoUr 

1 
iVnm 

MiBoris. 

Mmw 

Solar 
Dst«. 

Oct. 

XVnm 

1 

1 
1 

MiDorli. 

'SSL 

■km. 

DecliBft. 

Rifbl 

Aaoeii> 

•km. 

DmUm- 

Bijeht 

Ajieen- 
•loo. 

DMlilM- 

tkm 
Kora. 

+  86  87' 

Rijeht 

Asoen- 

DecUsa. 
tkm 

1  18 

4-88  42 

b     B 

6  47 

+87  12 

Oet. 

h     m 

18    8 

h     m 

19  37 

+88  67 

8 

99.41 

8.4 

1.8 

0.45 

1* 
59.6 

1.9 

51.61 

6.1 

1.3 

44.41 

68.6 

99.75 

8.8 

9.7 

1.01 

59.5 

9.9 

51.17 

6.1 

9.3 

43.05 

58.6 

30.05 

9.9 

3.7 

1.57 

59.5 

3.9 

50.79 

6.1 

3.3 

41.63 

58.8 

30.99 

9.6 

4.7 

9.17 

59.5 

4.9 

• 

50.97 

6.1 

4.3; 

1 

40.17 

58.9 

30.47 

10.0 

6.7 

9.73 

59.5 

5.9 

49.81 

6.0 

1 
5.3  . 

38.68 

« 

59.0 

MM 

10.4 

6.7 

3.99 

59.5 

6.9 

49.37 

5.9 

6.3 

37.91 

59.1 

30.64 

10.8 

7.7 

3.89 

59.5 

7.9 

48.94 

5.8 

7.3  1 

35.78 

50.1 

30.66 

11.9 

8.7 

4.39 

69.6 

8.9 

48.54 

5.7 

8.3 

:m.40 

59.9 

30.68 

11.5 

9.7 

4.80 

59.6 

9.9 

48.15 

.       5.6 

9.3 

33.07 

59.9 

30.73 

11.9 

10.7 

5.97 

59.6 

10.9 

47.77 

5.5 

10.3  i 

31.80 

50.9 

30.81 

19.9 

11.7 

5.73 

59.6 

11.9 

47.39 

5.4 

11.3  i 

30.56 

59.3 

30.94 

19.5 

19.7 

6.99 

59.6 

19.9 

47.01 

5.4 

19.3' 

99.33 

59.3 

31.10 

19.9 

13.7 

6.69 

59.6 

13.9 

46.69 

5.3 

13.3 

98.06 

5l».4 

31.98 

13.9 

14.7 

7.99 

59.6 

14.9 

46.99  , 

5.3 

14.3 

96.74 

59.5 

31.45 

13.6 

15.7 

7.77 

59.6 

15.9 

45.80 

5.9 

15.3- 

K.37 

59.6 

31.50 

14.0 

16.7 

8.34 

59.7 

16.9 

45.37 

5.1 

16.9  , 

93i>4 

1 

60.7 

31.68 

14.4 

17.7 

8.99 

59.7 

17.9  i 

44.93 

5.0 

17.9 

99.46 

59.7 

0 

31.71 

14.9 

18.7 

9.49 

59.7 

18.9 

44.49 

4.9 

18.9  : 

90.93 

59.8 

31.67 

15.3 

19.7 

10.07 

59.8 

19.9 

44.05 

4.8 

19.9 

19.38 

50.8 

31.57 

15.7 

90.7 

10.63 

59.9 

90.9 

43.63  ' 

4.6 

90.9 

17.86 

59.8 

31.49 

16.1 

91.7 

11.16 

53.0 

1 
91.9 

1 
43.99  1 

4.4 

91.9 

16.37  ■ 

59.8 

31.96 

16.5 

99.7 

11.67 

53.1 

99.9 

49.83 

4.3 

99.9 

14.96  1 

59.8 

31.10 

16.8 

93.7 

19.14 

53.9 

9:1.9 

49.45 

4.1 

93.9 

13.60 

59.7 

30.1»7 

17.9 

94.7 

19.60 

53,3 

94.9 

49.09 

4.0 

94.9 

19.31 

59.7 

:w.87 

17.5 

96.7 

13.07 

53.4 

95.9 

41.74 

*  3.8 

95.9 

11.03 

59.7 

30.81 

17.8 

96.7 

13.53 

53.4 

96.9 

41.39 

3.7 

96.9 

9.76 

50.7 

.30.78 

18.9 

97.7 

14.09 

53.5 

97.9 

41.09 

3.6 

97.9 

8.47 

60.7 

30.75 

18.6 

98.7 

14.53 

53.5 

98.9 

40.64 

.3.4 

98.9 

7.14 

50.7 

30.71 

18.9 

99.7 

15.06 

53.6 

99.9 

40.96 

3.3 

99.9 

6.75 

WM 

30.63 

19.3 

30.7 

15.61 

63.7 

30.1 

39.87 

3.9 

.30.9 

4.31 

80.8 

.30.49 

19.7 

31.7 

16.14 

53.8 

31.1 

39.46 

3.0 

31.9 

'iSi 

60.7 

30.98 

90.1 

39.7 

16.60 

63.9 

39.1 

39.06 

9.8 

39.9 

1.36 

80.7    , 

\ 

I     [ 
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NOVEMBER,   1886- 


CIROUMPOLAR  STARS. 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 
Dirte. 


a  UruB  MiDoris. 
(Polaris.) 


Nov. 

1.4 
2.4 
3.4 
4.4 


5.4 
6.4 
7.4 

&4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 

25.4 
26.4 
27.4 

28.4 

29.4 
30.4 
31.4 


Bight 

Aaoen- 

■toll. 


b     m 

1  18 

■ 
30.28 

30.00 

29.67 

29.30 


28.91 
28.&3 
28.18 
27.87 


27.60 
27.36 
27.12 
26.86 


26.56 
26.20 
25.77 
25.27 

24.72 
24.15 
23.58 
23.02 

22.49 
22.00 
21.55 
21.12 

20.68 
20.21 
19.69 
19.11 


18.46 
17.75 
16.99 


Deeliiut- 

tton 

North, 


+  88  42 


20.1 
20.5 
20.9 
21.3 


21.6 
91.9 
22.2 
22.5 


22.9 
23.2 
23.5 
23.9 


24.3 
24.6 
25.0 
25.4 


25.7 
26.1 
26.4 
26.7 

27.0 
27.2 
27.5 

27.8 

28.1 
28.4 

28.7 
29.1 

29.4 

29.7 
30.0 


Mmb 
Solar 
Date. 


51  Cephei  (Hst.) 


Nov. 

1.7 
2.7 
3.7 

4.7 


5.7 
6.7 
7.7 
8.6 

9.6 
10.6 
11.6 
12.6 


13.6 
14.6 
15.6 
16.6 


17.6 
18.6 
19.6 
20.6 


21.6 
22.6 
23.6 
24.6 


25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 


Bight 

Atlotai- 

sioa. 


h    m 

6  47 

■ 
16.69 

17.21 

17.71 

18.19 


18.63 
19.05 
19.46 
19.87 

20.29 
20.7a 
21.18 
21.67 

22.18 
22.68 
23.17 
23.65 

24.10 
24.53 
24.94 
25.30 

25.66 
26.02 
26.39 
26.78 

27.18 
27.59 
28.01 
28.44 

28.84 
29.22 
29.56 


DeolixMp 

tion 

North, 


-f  87  12 


53.9 
54.1 
54.3 
54.4 


54.6 
54.8 
54.9 
55.0 

55.2 
55^ 
55.4 
55.6 

55.7 
55.9 
56.1 
56.3 

56.5 
56.8 
57.0 
57.2 

57,4 
57.6 

57.8 
58.0 

58.2 

58.4 
58.6 

58.8 

59.1 
59.4 
59.7 


Men 
Solar 
Date. 


6  UruB  Miaoris. 


Nov. 

1.1 
2.1 
3.1 
4.1 

5.1 
6.1 
7.1 
8.1 

9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
15.1 
16.1 

17.1 
18.1 
19.1 
20.1 

21.1 
22.1 
23.1 
24.1 

25.1 
26.1 
27.1 
28.1 

29.1 
30.1 
31.1 


Bight 
eion. 


h     m 

18    8 

39.06 
38.68 
38.32 
37.97 


37.64 
37.32 
37.02 
36.72 

36.42 
36.11 
35.78 
35.44 

35.09 
34.73 
34.38 
34.05 

33.73 
33.43 
3.3.16 
32.91 

32.67 
32.43 
32.19 
31.93 

31.67 
31.40 
31.13 
30.86 


I 


30.60  I 
30.35  I 
30.13 


DeolixMp 

tion 

North, 


Mean 
SoUr 
Date. 


+  86  36 


62.8 
62.6 
62.4 
62.1 


61.9 
61.7 
61.4 
61.2 

61.0 
60.9 
60.7 
60.5 

60.2 
60.0 
59.8 
59.5 

59.2 
58.9 
58.6 
58.3 

58.  f 

.57.8 
57.6 
57.3 

57.1 
56.8 
56.6 
56.3 

56.0 
55.6 
55.3 


X  Vram  Minofk 


Nov. 

1.2 
2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

8.2 

9.2 
10.2 
11.2 
12.2 

13.2 
14.2 
15.2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.1 
22.1 
2,3.1 
24.1 

25.1 
26.1 
27.1 
28.1 

29.1 
30.1 
31.1 


Bight 

Aaoen- 

■hm. 


DediM 
tin 


h    m 

19  36 

8 

61.35 
59.87 
58.43 
57.04 


55.71 
54.45 
53.24 
52.06 


+88  K 

59.7 
50.7 
59i 
59i 


59.J 
59. 
59. 


50.88 

59 

49.65 

58 

48.38 

5g 

47.06 

5^ 

45.60 

5j 

44.28 

^ 

42.85 

!         5 

41.43 

5 

40.06 

^ 

38.75 

5 

37.52 

5 

36.36 

5 

35.26 
34.17 
33.08 
31.97 

30.63 
29.64 
28.41 
27.16 

25.92 
24.71 
23.57 


o 
5 


0 

5 
5 

s 
c 
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«• 

OIRCUMPOLAR  STARS 

1 

- 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Vtwm  If  inorb. 
(P«torw.) 

Mmii 

Solar 
Date. 

51  Cephei(UBT.) 

Mmui 

Solar 
Date. 

6Vtwm 

Minoria. 

Solar 
Date. 

XVnm 

Minoria. 

Ufhi 

I>MUa«* 
KfUL 

RifM 

Am«ii- 

•loo. 

DecllBA* 

tiOB 

If^rtk. 

Bl^bt 
aion.' 

iDeeUna- 
tkm 

Bight 
•km. 

DoeUsa' 
ttoa 

3D. 

h    B 

1  17 

+88  42 

Deo. 

b     B 

6  47 

-f  87  12 

Dec 

h    B 

18    8 

+86  36' 

Dec. 

h     B 

19  35 

+88  57 

1.1 

76.99 

30.0 

1.6 

29.56 

59.7 

1.1 

• 
30.13 

66.3 

1.1 

83.57 

55.9 

14 

76.91 

30.2 

2.6 

29.87 

60.0 

1! 

29.94 

65.0 

2.1 

82.50 

55.7 

14 

75.43 

30.5 

3.6 

30.15 

60.2 

3.1 

29.77 

54.6 

3.1 

81.51 

55.4 

O 

74.68 

30.7 

4.6 

30.44 

60.6 

4.1 

29.61 

64.3 

4.1 

80.56 

55.2 

1            U 

73.98 

30.9 

5.6 

1 

30.69 

W 

60.8 

5.0 

29.45 

54.0 

5.1 

79.69 

54.9 

1           ^ 

73.31 

31.2 

6.6 

30.97 

61.0 

0.0 

29.30 

53.7 

6.1 

78.81 

54.7    1 

m      ^^ 

79.68 

31.4 

7.6 

31.24 

61.2 

7.0 

29.14 

53.4 

7.1 

77.93 

64.5 

\     ^ 

79.07 

31.6 

8.6 

31.54 

61.6 

8.0 

28.96 

63.1 

8.1 

7T.02 

54.3 

u    ^-^ 

71.45 

31.8 

9.6 

31.86 

61.7 

9.0 

28.80 

62.8 

9.1 

76.06 

54.1 

■1  ^lOJ 

70.80 

32.1 

10.6 

32.18 

62.0 

10.0 

28.60 

62.6 

10.1 

76.05 

53.0 

■1   '^-^ 

70.10 

32.4 

11.6 

32.52 

62.2 

11.0 

28.41 

62.2 

II. 1 

74.02 

£3.7 

It  '^ 

69.3:1 

32.6 

12.6 

32.84 

62.6 

12.0 

28.22 

51.9 

12.1 

72.97 

53.5 

■  1  113 

6150 

32.9 

I3.C 

33.16 

62.8 

1.3.0 

28.05 

51.6 

13.1 

71.93 

63.2 

IC3 

67.62 

33.1 

14.5 

33.45 

63.2 

14.0 

27.89 

51.2 

14.1 

70.94 

62.9   1 

I&3 

66.70 

33.3 

15.6 

33.71 

63.5 

16.0 

27.75 

50.8 

16.1 

70.01 

62.7 

ie.3 

65.78 

33.5 

16.5 

33  93 

63.8 

16.0 

27.64 

1 

60.4 

16.1 

69.16 

62.4 

17^ 

64.88 

33.7 

17.5 

34.  r3 

64.2 

17.0 

27.66 

60.1 

17.1 

68.38 

62.0 

1&3 

64.00 

33.9 

18.5 

34.29 

64.6 

18.0 

27.47 

49.7 

18.1 

07.68 

61.8 

19.3 

63.16 

34.1 

19.5 

34.46 

64.8 

19.0 

27.40 

49.4 

19.1 

67.02 

51.6 

90.3 

02.37 

34.2 

20.5 

34.63 

66.0 

20.0 

27.33 

49.1 

20.1 

66.38 

51.2 

91.3 

61.62 

34.4 

21.5 

34.82 

66.3 

21.0 

27.27 

48.8 

21.1 

66.73 

61.0 

913 

60.87 

34.5 

22.6 

36.01 

(;6.« 

2*2.0 

27.19 

48.6 

22.1 

6.'i.06 

60.7 

93.3 

60.11 

34.7 

2:1.5 

35.22 

66.8 

23.0 

27.10 

48.2 

23.1 

64.34 

.'iO.6 

94^ 

69.31 

.'i4.9 

24.5 

36.44 

66.1 

24.0 

27.01 

47.9 

24.1  1 

1 
1 

6:i.60 

60.2 

913 

68.45 

35.1 

26.5 

36.66 

66.4 

26.0 

26.92 

47.5 

26.1 

62.83 

49.9 

96.3 

57.53 

35.3 

26.6 

36.66 

66.8 

26.0 

26.  H3 

47.2 

26.1 

62.08 

49.7 

97.3 

56.56 

35.4 

27.6 

36.03 

C7.1 

27.0 

26.70 

46.8 

27.1 

61.37 

49.3 

98^ 

55.54 

35.6 

28.6 

36.19 

67.6 

28.0 

26.73 

46.4 

28.1 

60.71 

• 

49.0  : 

1 

99.3 

54.50 

36.7 

29.5 

36.29 

67.8 

29.0 

26.71 

46.0 

29.1 

60.12 

48.7 

913 

53.46 

35.8 

30.5 

36.33 

68.2 

30.0 

26.71 

46.6 

30.1 

59.61 

48.3 

91.3 

6144 

35.9 

31.5 

36.42 

68.6 

31.0 

26.72 

46.3 

31.1 

69.19 

48.0 

98.3 

61.46 

36.0 

315 

36.45 

66.9 

32.0 

26.76 

44.9 

32.1 

58.43 

47.6  1 

314 


FIXED  STARS,  1886. 


APPABEKT  PLACES  FOR  THE  UPPEE  TSANSit  AT  WASHINOTOir. 


I 


a  Andrt 

Mean 
Solar 
Date. 

Bight 
AacenaioD. 

h      m 

0    2 

s 

(D«c.30.2) 

29.72  -.16 

Jan.    9/2 

29.57     .15 

19/2 

29.43     .14 

*29.I 

29.30     .19 1 

Feb.    8.1 

2f).19     .10, 

1 

Id.l 

29.10  -.07 

26.1 

29.05  -.04 

Mar.  10.0 

29.03     .00. 

•20.0 

29.05  +.04 

30.0 

2i).12     .09 

Apr.    9.0 

29.23  +.14 

19.0 

29.39     .18: 

28.9 

29.59     .99 

May    8.9 

29.84     J» 

18.9 

30.11       .99 

28.8 

30.42  +.31 

June   7.8 

30.74     .33 

17.8 

31.07     .33 

27.7 

31.41      .33 

Julv    7.7 

31.73     .31 

1  •»  ^ 

32.04  +.30 

2/./ 

32.32     .97 

Au^'.  6.C) 

32.53     .94 

IG.(J 

32.80     .90 

2C.r. 

32.98     .16 

St'pt.  5.6 

33.12 +.19 

15.5 

33.22     .08 

25.5 

33.27  +.04 

Oct.     5.5 

33.29     .00 

15.5 

33.28  -.03 

25.4 

33.23  -.06 

Xov.    4.4 

33.16     .09 

14.4 

33.06     .11' 

24.3 

32.94     .19 

Dec.    4.3 

32.81     .14  i 

1 

14.3 

32.67  -.14 

24.3 

32.52     .15, 

5?J  9 

•^>  o-r       ic 

Declination 
North. 


-1-28  27 

It 
46.8  -0.8 

45.8  1.1 

44.6  1.4 

-43.1  1.5 

41.5  1.6 

39.8  -1.7 

38.1  1.7 
36.5  1.5 
35.0  1.4 
33.8     1.1 

32.8  -0.8 

32.2  -0.5 

31.9  0.0 

32.0  40.3 

32.5  0.7 

.33.4  +1.1 

34.6  1.4 

36.2  1.7 

38. 1  9.0 

40.2  9.9 

42.4  +9.3 
44.8     9.4 

47.3  9.5 

49.7  9.4 
52.1     9.3 

54.4  +9.9 
56.6     9.1 

58.6  1 .9 

60.4  1.7 

62.0  1.4 

63.3  +1.9 

64.4  0.9 

65.1  0.6 

65.5  +0.3 

65.7  0.0 

65.5  -0.3 
65.0     0.6 


y  Pegaai. 
{Algenih.) 


Aacenaion. 


Deelinatkm 
Norik. 


m 


0     7  !+14  32 


A 

21.79 
21.66 
21.54 
21.43 
21.34 


«/ 


-.13 
.19 
.19 
.10 
.08 


21.26 -.06 
21.22 -.03 

21.20  .00 
21.22  +.04 
21.28     .08 

21.38  +.19 
21.52  .16 
21.71  .90 
21.93     .94 

22.18  .97 

22.46  +.99 
22.76  .30 
23.07  .31 
23.38  .31 
23.69     .30 

23.98  +.28 
24.26  .96 
24.50  .23 
24.71     .19 

24.89    -.16 

25.03  +.19 
25.13     .08 

25. 1 9  .04 
25.22  +.01 

25.21  -.02 


61.3  -0.8 

60.4  1.0 
59.4  1.0 
58.3  1.1 
57.2     1.1 

56.2  -1.0 

55.2  0.9 

54.3  0.8 

53.6  0.6 

53.2  -0  3 

.53.0  0.0 
53.1  +0.3 
5:).6    0.6 

54.3  0.9 
fi^A     1  9 

56.7  +1.5 
58.3  1.7 
60.1     1.9 

62.0  9.0 

64.1  9.1 

66.2  +9.1 

68.3  9.1 
70.3     9.0 

72.3  1.9 

74.1  1.7 

75.8  +1.5 

77.2  1.3 

78.4  l.l 
79.4  0.9 
80.2  0.7 


25.18  -.05  80.8  +0.4 

25.12     .07  81.1  +0.2 

25.04     .09  81.2     0.0 

24.94     .10  81.1  -0.2 

24.83     .\\  80.8     0.4 

24.71  -.12  80.3  -0.6 

24.59     .12 1  79.7     0.7 

21.46 -.\3\  "Jft.^ -Q.% 


/9Hjdri 


Right 


DeeUnatlQa 


Aacenirion.  •      Somik, 


n 


0  19    -77  53 


41.04  -.98  i 
40.14     .88 
99.29     .81 
.38.52    .71 
37.8»    .60 

37.32  -.47 ' 

36.91  .33 
36.65  .19 
36.54  -.03 
36.50  +.13 

36.80  +.98 

37.16  .44 
37.68  .50 
38.34  .7S 
39.12     .84 

40.02  +.94 
41.01  1.09 
42.07   1.08 

43.17  1.10 
44.28   1.10 

45.37  1.07 

46.42  1.01 

47.39  .91 
48.2.^1  .79 
48.97  .64 

I 
49.53  +.47 

49.92  .99 ' 

50.12  +.10 

50.13  -.09 
49.95     .27 

49.59  -.44 
49.07     ..59 

48.40  .72 
47.()3  .«2 
46.76     .89 

45.8.5  -.92 
44.92     .93 


»/ 


69.0  +0.7 

68.1  1.9 
66.5    1.8 

64.4  S.4 
61.8    9.8 

58.8  +3.1 

55.5  3.4 

51.9  Ve 

48.2  3.7 
44.4     3.8 

40.6  +3.7 
36.9  3.6 
3.3.4  3.4 
30.2    3.1 

27.2  9.7 

24.7  +9.3 
22«6  1.9 
20.9     1 .4 

19.8  0.8 

19.3  +0.9 

19.4  -0.3 
20.0  0.9 
21  2  1.4 
22.8  1,9 
25.0     9.4 

27.6  -9.7 
30.4     9.9 

33.4  3.1 
:J6.6  3.1 
.39.7     3.0 

42.6  -9.8 

45.2  9.5 

47.5  9.0 

49.3  1.5 
50.5    0.9 

51.2  -0.3 
51.2  +0.3 
CjO.6  +0.9 


12C«ti. 


Bight 


SmA. 


h 


0  24     -454 


a 
2.96 
2.64 
2.73 
2.62 
2.52 


-.11  79-3 

.19  80.0 

.11  80^ 

.10  81.0 

.00,  61.3 


2.44  «.07 ; 

2.38  .04 
2.:?6  -.01 
2.36  +.0i 
2.40     .06 

2.48  +.10 
2.60  .14 
2.77  .18 
2.97  .99 
3.20     .95 

3.46  +.27 
3.75  .99 
4.05  .30 
4. .35  .30 
4.66     .90 

4.9.'i  +.99 

5.23  .97 
5.48  .94 
5.7 1  .91 
5.J>0  .17 

6.05  +.14 

6.17  .10 

6.25  .06 

6.29  +.03 

6.30  .o<» 

6.29  -.03  1 

6.24  .06 


6.17 
6.01) 
5.99 


.07 
.09 
.10 


1 


5.88  -.11  ' 
5.77  .19  1 
5.65  -.19 , 


-4J. 

u 

1.4 
U 


81. S 
81.4 
81.2 


+4.1 
1.4 


80.7 

•i 

80.0 

%A 

79,1 

+U 

77.9 

IJ 

76.5 

li 

74.8 

1.7 

73.0 

IJ 

71.1 

+i.fl 

ai.l 

W 

67.1 

16 

05.1 

3.0 

63.2 

1.1 

61.4 

+1.: 

59.r« 

1.5 

58.3 

1.3 

57.2 

1.0 

56.3 

0? 

.'>.'>.6  -^0  5 

5.').3 

■fn.2 

55.2 

00 

55.4 

-0.3 

55.7 

0.4 

56.2 

-0.6 

56.9 

0.7 

57.7 

0.9 

58.5 

0.6 

59.3 

0.8 

60.2  -0.8 
60.9  0.7 
61.7  -0.7 
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APPABBNT  PLACES  KOK  THE  UPPEB  TBANSlT  AT  WASHIMOTOII. 

I 

1 

ss 

Dm*. 

..SSL. 

0  34 

i>w.3a^) 

3.31  -M 

Jm.   0.« 

3.09    M 

l(>.S 

8.78    Ji 

».« 

2.44     .«7 

r-b.  8.1 

S.IU     .M 

i&i 

i.D6-ja 

88.1 

1.79     .14 

MM-.  10.1 

1.67     .OS 

ao.o 

1.63  -.01 

30.0 

1. «&+.«■ 

A^.  ».0 

I9.D 

1.7.') +.M 
1.93     .ti 

88.9 

•J.17     .W 

H>7  aa 

2.49    .M 

IS.0 

2.86    .a> 

98.9 

3.96  +.41 

Jon.  7.8 

L70     M 

17.8 

4.16     .47 

'          87.8 

4.64     M 

;j<il7    7.7 

6.10     .« 

17.7 

6.S5  *.44 

87.7 

5.98     .« 

;A«g.  8.  J 

6.36    M 

:        16.6 

6.70     M 

1   "■* 

6.99     JH 

:*T«.M 

7.83  4-.ai 

IS.G 

7.41     .14 

«G.S 

7.53    M 

Dot.    SJ 

7.60  +.M 

I5.& 

7,60  -M 

1          8S.4 

7M-M 

K«T.  4.* 

7.40    .It 

H.4 

7.39    .!• 

;     «.3 

7.14     .» 

0«.  4J 

6.99    .M 

14.3 

6.06 -.tr 

MJ 

6.30    Ji 

M.S 

6.10 -Ji 

. 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHTNGTON.                 1  1 

• 

p  Andromede. 

e^  Ceti. 

38  CsMiopee. 

17  Pisciam.        \ 

Mean 
Solar 
Dato. 

Right 
Ascension. 

North. 

Right 
Ascension. 

Deeliaation 
8<mtk. 

Right 
Ascension. 

OeoUnation 
Nortk. 

Rl^t 
Asoensitm. 

DediDitiMl 

\ 

h     m 

1     3 

+35    6 

h     m 

1  18 

O           / 

-  8  46 

h      m 

1  22 

+69  40 

* 

Ii      m 

1  25 

+  14  451 

1 

(Dec,30.3) 

8 

21.51  -.16 

63.9  -0.3 

s 
19.50  -.19 

27!5  -0.8 

8 

47.63  -.50 

52.3  +0.8 

8 

23.31  -.19 

27.4 -U 

Jan.    9.3 

21.34     .17 

63.4    0.6 

19.38     .13 

28.2    0.7 

47.12     .53 

52.8  +0.9 

23.18     .13 

26.7   o.: 

J  9.2 

21.16     .18 

62.6     0.0 

19.24     .13 

28.8    0.5 

46.58     .54 

52.6  -0.5 

23.04     .14 

26.0    0.8 

29.2 

20.99     .17 

61.5     1.9 

19.11      .13 

29.3    0.8 

46.04     .53 

51.9    1.0 

22.90     .14 

25.2    4J 

Feb.   8.2 

20.82     .16 

60.1     1.4 

18.98    .13 

29.5  -0.1 

45.52    .50 

50.6    1.5 

22.76     .13 

24.4    OJ 

18.1 

20.67  -.14 

58.6  -1.6 

18.86  -.11 

29.5  +0.1 

45.04  -.45 

48.8  -«.0 

22.63  -.12 

23.6  -0.8 

28.1 

20.55     .11 

56.9     1.7 

18.76     .09 

29.3    0.3 

44.62    .37 

46.7    9.3 

22.52     .10 

22.8    0.S 

Mar.  10. 1 

20.46     .07 

55.2    1.7 

18.68    .06 

28.8    0.6 

44.30     .98 

44.2    9.6 

22.43     .07 

22.0    0.7 

20.1 

20.41  -.09 

53.5     1.6 

18.63  -.03 

28.2    0.8 

44.07     .17 

41.4     9.8 

22.38  -.04 

21.4    0.5 

30.0 

20.40  +.09 

52.0    1.5 

18.61  +.01 

27.3    1.1 

43.95  -.06 

38.6    9.8 

22.36     .00 

21.0     0.4 

Apr.   9.0 

20.45  +.07 

50.6  -1.3 

18.64  +.05 

26.1  +1.3 

43.95  +.06 

35.8  -9.8 

22.38  +.05 

20.7  -0.1 

19.0 

20.56     .13 

49.4     1.0 

18.70     .09 

24.7    1.5 

44.08     .18 

33.0     9.6 

22.45     .09 

20.7  +0.1 

29.0 

20.71     .18 

48.6    0.7 

18  81     .13 

23.1     1.7 

44.32     .30 

30.6    9.3 

22.56     .14 

21.0    0.4 

May   8.9 

20.91     .93 

48.0  -0.3 

18.97     .17 

21.3    1.9 

44.68     .41 

28.4    fi.O 

22.72    .18 

21.5    0.7 

18.9 

21.16      .27 

47.9    0.0 

19.16     .91 

19.3    9.0 

45.14     .50 

26.6     1.6 

22.92     .SE2 

22.2    0.9 

28.9 

21.45  +.30 

48.1  +0.4 

19.39  +.94 

17.3  +9.1 

45.68  +.58 

25.2  -1.1 

23.15  +.a5 

23.3  +1.2 

June  7.8 

21.76     .33 

48.7     0.8 

19.65     .97 

15.2    9.1 

46.30     .64 

24.4     0.6 

23.42     .28 

24.6     1.4 

17.8 

22.10     .35 

49.7     1.1 

19.93     .99 

13.0    9.1 

46.96     .68 

24.0  -0.1 

23.71     .30 

26.1     1.6 

27.8 

22.46     .35 

51.0     1.5 

20.22    .30 

10.9     9.0 

47.66     .71 

24.1  +0.4 

24.01     .31 

27.7     1.7 

July    7.8 

22.81     .35 

52.6     1.7 

20.53     .30 

8.9     1.9 

48.37     .71 

24.8    0.9 

24.32     .31 

1 

29.5     1.8 

17.7 

23.16  +.34 

54.5  +9.0 

20.83  +.30 

7.1   +1.7 

49.08  +.70 

26.0  +1.4 

24.63  +.31  ' 

31.4  +1.9 

27.7 

23.49     .39 

56.5     9.1 

21.13      .99 

5.5     1.5 

49.77     .67 

27.6     1.8 

24.93     .99 

33.2    1.9 

Aug.   6.7 

23.80     .30 

58.8    9.3 

21.41     .97 

4.1      1.9 

50.42     .63 

2J».6     2.2 

25.22     .28 

35.1     1.8 

IG.6 

24.08     .97 

61.1     9.4 

21.66     .94 

3.0    0.9 

51.03     .58 

32.0    9.6 

25.48     .25 

36.9     I.T 

26.6 

24.33     .93 

63.5    9.4 

21.90     .92 

2.2    0.6 

51.58     .51 

34.7     9.9 

25.72     .92 

38.5    1.6 

Sept.  5.6 

24. .55  +.90 

65.8  +9.4 

22.10  +.18 

1.7  +0.3 

52.05  +.44 

37.7  +3.1 

25.93  +.19 

40.1  +1.4 

1 5.6 

24.72     .16 

68.2    9.3 

22.26     .15 

1.6     0.0 

52.45     .36 

40.9     3.3 

26.11     .16 

41.4     1.3 

25.5 

24.80     .12 

70.4     9.2 

22.40     .12 

1.7  -0.3 

52.76     .97 

44.3     3.4 

26.25     .13 

42.6     1.1 

(Vt.    5.5 

24.96     .08 

72.6     9.0 

22.49     .08 

2. 1      0.5 

52.99     .18 

47.7     3.4 

26.36     .09 

43.6    0.9 

I           1 "  " 

1 

25.02  +.04 

74.5     1.9 

22.56     .05 

2.8     0.8 

53.13  +.09 

51.1     3.4 

26.44     .06. 

44.3    0.7 

25.5 

25.04     .00 

76.3  +1.7 

22.59  +.02 

3.6  -0.9 

53.18     .00 

54.5  +3.3 

26.48  +.03 

44.9  +0.5 

\ov.    4.4 

25.03  -.03 

77.8     1.4 

22.59  -.01 

4.6     l.O 

53.14  -.09 

57.6     3.1 

26.50     .00 

45.3    0.3 

14.4 

24.98     .06 

79.2     1.2 

22.57     .04 

5.7     1.1 

53.00     .18 

60.6     9.8 

26.49  -.09 

45.5  +0.1 

24.4 

21.91     .09 

H0.2     0.9 

22.52     .06 

6.8    1.1 

52.78     .96 

63.3     9  5 

26.46     .05 

45.5    0.0 

Dec.    4.:J 

21.81      .11 

80.9     0.6 

22.45     .08 

8.0     1.1 

52.48     .'M 

65.6    9.1 

26.39     .07 

45.4  -0.9 

14.3 

24.68  -.14 

81.3  +0.2 

22.36  -.10 

9.0  -1.0 

52.09  -.41 

67.4  +1.6 

26.31  -.09 

45.1  -0.3 

24.3 

24.54     .15 

81.3  -O.I 

22.25     .11 

10.0     0.9 

51.65     .47 

68.8     l.l 

26.21     .11 

44.7     0.5 

34.3 

24.38  -.17 

81.1  -0.4 

22.13  -.W 

,    10.8  -o.ft 

,  5\.\^-.sv 

^    <S9.6+0.6 

26.09  -.19 

44.2  -0.6 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Persci. 

e  Eridani. 

V 

6  Perse i. 

ij  Tanri. 

Hean 
Solar 
Date. 

Right 
AscensioD. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

t 

Right 
AiHsension. 

li      m 

3  16 

+49  27 

h     m 

3  27 

O            1 

-  9  50 

h      ni 

3  34 

+  47  26 

h      m 

3  40 

+  • 

(Dec.30.4) 

• 
12.85  -.13 

18.8  +1.1 

M 

34.28  -.08 

52.8  -1.3 

s 
50.26  -.10 

20.2  +1.3 

43.53  -.06 

6 

Jan.    9.3 

12.70     .18 

19.8     0.8 

34.19     .10 

54.0     1.1 

50.13     .15 

21.2    0.9 

43.46     .09 

i 

19.3 

12.50     .39 

20.5     0.5 

34.07     .13 

55.0     0.9 

49.96     .19 

22.0    0.6 

43.34     .13 

i 

29.3 

12.26     .35 

20.8  +0.1 

33.93     .15 

55.8    0.7 

49.74     .33 

22.4  +0.3 

43.20     .16 

( 

Feb.   8.2 

12.00     .37 

20.7  -0.3 

33.77     .17 

56.4     0.4 

49.50     J25 

22.4  -0.1 

43.03     .17 

( 

18.2 

1 1 .73  -.37 

20.2  -0.7 

33.59  -.17 

56.7  -0.2 

49.24  -.36 

22.1  -0.5 

42.a'>  -.18 

1 

28.2 

11.45     .37 

19.3    1.0 

33.42     .17 

56.8  +0.1 

48.97     .36 

21.4     0.8 

42.67     .19 

» 

Mar.  10.2 

11.20     .34 

18.2     1.3 

33.25     .16 

56.6    0.3 

48.72     .34 

20.5     l.l 

42.48     .17 

20.1 

10.97     .31 

16.7     1.5 

33.09     .14 

56.1     0.6 

48.49     .31 

19.3     1.3 

42.32     .15 

30.1 

10.79     .16 

15.1     1.7 

32.96     .18 

55.4     0.6 

48.29     .17 

17.8     1.5 

42.18     .12 

Apr.   9.1 

10.65  -.10 

13.3  -1.8 

32.86  -.06 

54.4  +1.1 

48.15  -.13 
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U 

17.1 

6.04    .1 

63.0    •.] 

15.73 

U 

97.1 

4M    M 

69.7  40.1 

I5.S0 

u 

Sip(.«.l 

4.96  .JB 

69.5    0.0 

15.34  - 

M 

16.0 

4.96  4*1 

69.6-0.0 

16.95- 

1.4 

•S.0 

4.B8    M 

69.9    ••« 

15.34  4 

U 

Ort.    6.0 

5.04    .•• 

63.4    0.7 

15.39 

LT 

IB.9 

6.15    .It 

64.9    0.0 

I5.4H 

" 

3S.9 

B.30+.ITI    M.3-i.i 

15.75  4 

M 

ITo*.   4.9 

M9    .Hi    «H.«    i.< 

16.00 

U 

14.9 

6.79    m\     66.1     I.T 

16.59 

M 

94J 

6.90    m\     69.9     1.1 

17.01 

IJ 

D».   4.8 

6.98    JO'     71.9    0.0 

17.56 

M 

I4J 

0.60 +Jt'     73.9-0.1 

18.19  ♦ 

IJ 

M4 

6.99    JO,     76.1     0.1 

18.70 

IJ 

84.7 

7.9S+Ji 

78.9 -M 

19.07  4 

*S 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASimiGTQH. 


Date. 


L 


(Dec.30.8) 

Jan.   9.7 

19.7 

99.7 

Feb.  8.6 

18.0 
S8.6 
Mar;  10.6 
90.5 
80.5 

Apr.  9.5 
19.5 
99.4 

Maj  9.4 
19.4 

99.3 

June  8.3 

18.3 

98.3 

July   8.2 

18.9 
98.9 
Aug.  7.9 
17.1 
97.1 

Sept.  6.1 
16.0 
96.0 

Oct.  6.0 
16.0 

95.9 

Nov.  4.9 

14.9 

94.9 

Deo.   4.8 

14.8 
94.8 
34.7 


39*Camelop.(H.) 


AflOeOCMHI. 


Il     III 
12  48 


11.18^9.90 
13.40  9.tl 
15.60  9.16 
17.71  9.02 
19.65  1.89 

91.35H.M 
99.74  1.91 

93.78  .86 
34.45  .47 
34.79+  .06 

94.61-  .30 
94.11  .06 
93.98  .60 
99.13  138 

90.79  1.59 

1 9. 1 0-1 .70 
17.39  1.83 
15.44  1.90 
13.59  1.93 
11.59  1.90 

9.72-1.83 
7.94  J. 71 
6.30  1.S5 
4.83  1.37 
3.57  1.14 

2.53-  .90 
1.77  .69 
1.99  .33 
1.11-  .01 
1.96+  .31 

1.74+  .64 
9.54  .97 
3.67  1.98 
5.10  1.&6 
6.80  1.88 

8.73+9.09 
10.83  9.16 
J  3.04+9.93 


DecUnatum 


+84      1 


tt 


39.8  -6.9 
39.9-6.9 
39.4  +6.6 

40.9  1.1 
41.6    1.7 

43.5 +9Ji 
'46.0  9.6 
48.8    3.0 

51.8  '3.1 

55.0  6.9 

58.9  +3.1 
61.9    9.6 

64.1  9.7 

66.6  9.3 

68.7  1.9 

70.3  +1.4 

71.4  0.8 
72.0  +0.3 
71.9  -0.3 
71.4     0.8 

70.3  -1.4 
68.7     1.8 

66.6  9.3 

64.0  9.7 

61.1  3.1 

57.9  -3.4 

54.4  3.6 

50.7  3.7 
46.9     3.8 

43.1  3.8 

39.3  -3.7 

35.7  3.5 

32.3  3.9 

99.2  9.9 
96.5.    9.4 

24.4  -1.9 

22.8  1.3 
91.8-0.7 


a  Can. 


I 


Rl^t 


DeeUutlMi 
JTtfrO. 


h     in 

12  dO 


40.93 
41.39 
41.69 
49.04 
49.36 


.96 
.96 
.34 
.36 


49.65  +.96 
49.88    .91 

43.07  .16 
43.90  .11 
43.98    .66 

43.39  +.01 
43.31  -.63 
43.96  .06 
43.18     .06 

43.08  .19 

49.94  -.14 
42.80     .16 

42.63  .17 
42.46  .17 
42.29    .17 

42.12  -.17 

41.95  .16 
41.79  .16 
41.65  .13 
41.53     .11 

41.43 -.08 
4 1 .37  -.04 
41.34  .00 
41.36 +.04 
41.43     .09 

41.55  +.15 
41.72  .90 
41.94  .95 
42.21  S» 
42.53     .39 

42.88  +.36 
43.25    .38 

43.64  \SA\ 


+88  55 

59.3  -1.8 

50.6  1.4 
49.5  6.6 
4&9  -6.6 

48.9  +6.3 

49.4  +6.7 

50.3  1.9 

51.7  \A 

53.4  1.6 
55.4    9.1 

57.6 +9Ji 

59.8  9.9 

69.0  9.9 

64.9  9.6 

66.1  1.8 

67.8  +1.6 

69.3  1.3 

70.4  0.9 
71.1     0.6 

71.5  +OJI 

71.5  -OJH 
71.1  0.6 
70.4     0.9 

69.9  1.3 

67.8  1.6 

65.9  -9.0 

63.8  9.3 
61.4     9.5 

58.7  9.7 

55.9  9.9 

52.9  -3.0 

49.8  3.1 
46.7    3.1 

43.7  9.9 

40.8  9.7 


38.2  -9.5 
35.9  9.1 
^.0  -\J^ 


9  VirgiBU. 


Rigbt 


h     ■ 
13    4 


.31 


■ 
3.57  + 

3.90 

3.91  .30 

3.51  ;9e 

3.78  .96 

4.03 +.96 

4.93  .16 

4.39  .16 
4.53  .11 
4.61     .66 

4.67  +.66 
4.70  +.69 
4.70  -.61 

4.68  .03 
4.64     .06 

4.57  -.67 
4.50     .09 

4.40  .10 
4.30  .11 
4.19     .11 

4.07  -.19 
3.95  .19 
3.84  .11 
3.73  .10 
3.63    .09 

3.55  -.07 
3.50  -.04 
3.48    .00 

3.50  +.04 

3.56  .08 

3.66  +.13 
3.81  .17 
4.00    .91 

4.94  .95 

4.51  .98 

4.81  +.31 
5.19     .39 


—  4  55 

44.6 -M 
46.7  9.6 
48.7     \3 

50.5  1.8 
53.3    1.6 

53.7  -1.S 
54.9  1.1 
55.9    6.8 

66.6  6.6 
57.1     6.S 

57.3  -8.1 
57.3    6.6 

57.3  +8.9 
56.9    6.3 

66.5  8.4 

56.0  +0.6 

55.4  0.6 

54.8  0.6 

54.9  0.7 

53.5  0.7 

.52.9  +0.7 
59.9    0.6 

51.6  0.6 

51.1  0.5 

50.6  0.4 

50.9  +0.3 
50.1  +0.1 
50.1  -0.1 
50.3    0.3 

50.7  0.6 

51.5  -6.9 
52.5     1.1 

53.7  1.4 
o.'>.9  1.6 
56.9    1.6 

58.8  -1.9 

60.8  9.0 

63.9  -9,1 


C**--) 


Sight 


18  19 


0.96 +.99 

1.37  .99 

1.50  A 

1.90  .98 

8.18  .96 


9.43 
3.65 
3.83 

3.09 


-10  a 

5Lt-u] 

55.9  U 

57.1    IJ.l 
58.9   u 


.18 
.13 


3.16  +-.88 
3.31  4-UO 
3.33  M 
3.33 -.89 
3.19     .86 


3.14 
3.06 
3.98 
3.88 
3.76 

3.64 
3.53 
3.39 
3.97 
3.16 


-.88 
.06 
.10 
.11 
.19 

-.19 
.13 
.13 
.19 
.10 


3.07  -.06 

3.00  .06 
1.97  -.09 
1.97  +.09 

3.01  .07 

3.10  +.11 
3.94  .16 
9.49  .90 
3.66  .94 
3.99    .96 

3.91  +.30 
3.53  .99 
3.86 


60.6 

-IJ 

63.0 

IJ 

63J 

u 

64.3 

u 

65.1 

0.7 

65.6 -U 

66.0 

•J 

66.3 

-i.1 

66.3 

OJ 

66.1 

fOJ 

65.8  iU 
65.5   M 

65.0  OJ 
64.5   «i 

63.9  M 

63.2+4.7 
62.5   0.7 

61.8  0.7 

61.1  •.: 
60.5   OJ 

59.9  40i 
.'>9.4  OJ 
59.1  40J 

59.0  U 

59.1  -OJ 

59.5 -OJ 

60.1  OJ 

61.0  U 

63.2  IJ 
63.7    IJ 

65.3  -IJ 
67.3    IJ 

69.1  -9.0 
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APPABEHT  PLAC£8  FOB  THB  UPPER  TBAMSIT  AT  WASHlHaTOH. 

g?. 

A* 

W.30.8) 
■n.    9.8 

5-J 

«t.7 

■,l..  B.7 

f>3 

10.7 
9d.6 
Inf.  10.6 
90.6 
30.5 

54 

54 
54 
M 
54 

,.r.   0.5 

19.5 

»9.5 

[■7    LI.4 

19.4 

54 
54 
54 
54 
54 

39.4 

IS.3 

98.3 

,.1,   8.3 

54 
M 

IV4 
54 
54 

ie.9 

UK-  ^-3 
»7.l 

M 
54 
54 
53 
Kt 

.p..  6.1 
16.1 

86.1 

M.    6.0 

16.0 

53 
5.1 
53 
53 
53 

96J) 

;»T.   5.0 

14.0 

04.9 

t«^   4.9 

53 
53 
5« 
64 

M 

14.8 
94J 
M.8 

54 
6ft 

-1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WA8HINGT0K. 

f 

6  Una  J 

MiDorU. 

a*  C«nUari. 

e  Bootit. 

1 
a  *  Libna. 

Mean 
KoUr 

Right 

DMUaatioii 
JTerO. 

Right 
AcoeiaUm. 

jjjfjl 

Right 
AaoanaioD. 

Declinatino 
Iforlh. 

Right 
AjiceiMioii. 

Declination 
South. 

h      m 

14  27 

+7^  ll' 

14  8* 

-60  2l' 

b      m 

14  39 

+27  33 

b      m 

14  44 

-15  33 

►t<j.30.8) 

4 1 .82  4.76 

68.7  HW 

52.20 +.53 

39.5  -M.! 

59.38  4.31 

I6!'5  -9.6 

33.54  4.31 

52%  -1.5 

Ji.    9.8 

42.72    .S3 

56.6    1.8 

52.74     .55 

39.6  -0.4 

59.70     .39 

14.1     9J 

33.86     .39 

53.9     1.6 

19.8 

43.68     .96 

55.9    1.1 

53.30     .55 

40.3    0.0 

60.03     .33 

12.0     1.8 

34.18     .39 

55.5     1.6 

«9.7 

44.67     .90 

54.4-0.5 

53.85    .54 

41.4     1.3 

60.36     .33 

10.3     1.4 

34.31     .39 

57.1     1.6 

pb.   e.7 

45.66     .97 

54.9+0.9 

54.39     .59 

43.0     i.r 

60.69     .38 

9.2     0  0 

34.82     .31 

58.7     1.5 

18.7 

46.62  -¥M 

54.8  +0.0 

54.90  +.40 

44.8  -9.0 

61.00  4.30 

8.5  -0.4 

:i5.12  4.90 

60.2  -1.4 

28.7 

47.50     .83 

56.0     1.5 

55.:n     .45 

47.0    9.3 

61.29     .97 

8.3  40.1 

35.40     .97 

61.6     1.3 

ar.  10.6 

48.28     .79 

57.8    9.0 

55.79     .40 

49.5    9.5 

61.55     .94 

8.7     0.6 

35.65     3i 

62.8     1.1 

20.6 

48.93     .56 

60.1     9.5 

56.16     .34 

52.1     9.7 

61.77     .91 

9.5     1.0 

:(5.87     SI 

63.9     1 .0 

30.6 

49.44     .43 

62.8    9.8 

56.48     M 

54.8    9.8 

61.96     .17 

10.7    1.4 

36.07     .18 

64.8    0.8 

pr.   9.6 

49.80  +.« 

65.8  +3.1 

56.74  +JS 

57.6  -9.6 

62.12  4.14 

12.3  41.7 

36.24  4.15 

G5.4  -0.6 

19.5 

50.00  +.19 

68.9    3.9 

56.94     .17 

60.4     9.6 

62.24     .10 

14.1     IS 

:i6.:i7     .19 

66.0    0.4 

S9.5 

50.03  -.M 

72.1     3J2 

57.08     .11 

63.1     9.7 

62.32    .07 

16.1     9.1 

36.48     .09 

66.3    0.3 

aj   9.5 

49.91     .90 

75.3     3.1 

57.15 +.05 

65.8    9.6 

62.37  f  .03 

18.2    9.1 

36.55     .06 

66.5  -0.9 

19.4 

49.64     .34 

78.2     9.0 

57.17  -.01 

68.3    9.4 

62.39    .00 

20.4     9.1 

:{6.60     .03 

66.6    0.0 

29.4 

49.23  -.46 

81.0  49.5 

57.19 -.06 

70.6-9.9 

62.37  -.08 

92.5  49.0 

36.62  4.01 

66.6  40.1 

me  8.4 

48.71     .56 

83.3    9.1 

57.02     .13 

r<i.7     1.0 

62.33     .06 

24.4     1.0 

36.61  -.09 

66.5    0.9 

18.4 

48.08     .67 

85.3    1.7 

56.86    .18 

74.4     1.6 

62.25    .00 

26.2     1.7 

36.58     .06 

66.3    0.9 

28.3 

47.:W     .75 

86.7     1.9 

56.64     .94 

75.8     1.9 

62.15    .11 

27.7     1.4 

36.51     .06 

66.0    0.3 

ily   8.3 

46.58     .60 

87.7    0.7 

56.38     .98 

76.9    0.6 

62.03    .13 

29.0     1.1 

36.43     .10 

65.7    0.4 

18.3 

45.75  -.63 

88.2  +0.9 

56.08  -.38 

77.5  -0.4 

61.88 -.15 

30.0  40.6 

36.31  -.19 

65.3  40.4 

28.3 

44.90     .86 

88.1  -0.3 

55.74     .34 

77.7     0.0 

61.72     .17 

30.6    0.5 

36.18     .14 

64.9    0.5 

ig.  7.2 

44.04     .n 

87.5    0.0 

55.39     .36 

77.5  48.5 

61.55     .1/ 

30.9  40.1 

:^6.04     .15 

64.4     0.5 

17.2 

43.10     .83 

86.3     1.4 

55.03     .36 

76.8    0.0 

61.37     .16 

30.9  -OJ 

35.89     .15 

63.8     0.6 

27.2 

42.38     .70 

84.7     1.0 

54.67     .34 

75.7     1.3 

61.20    .17 

30.5    0.6 

35.73     .15 

63.3    0.5 

pt.  6.1 

4 1 .62  -.79 

82.6-9.3 

54.34  -.31 

74.2+1.7 

61.03  -.16 

99.8  -0.0 

35.58  -.14 

62.7  40.5 

16.1 

40.93     .64 

80.1     9.7 

54.05     .97 

72.4     9.0 

60.87     .14 

28.6     1.3 

35.45     .19 

62.2    0.5 

26.1 

40.34     .54 

77.1     3.1 

53.81     .91 

70.3    9.9 

60.74     .11 

97.2     1.6 

35.34     .10 

61.8    0.4 

•r.    6.1 

39.85     .49 

73.9     3.4 

53.63     .14 

68.0     9.3 

60.64     .08 

25.4     1.0 

35.26     .06 

61.4     0.3 

16.0 

39.50     .96 

70.3     3.6 

53.54  -.06 

65.6    9.4 

60.59  -.04 

23.3    9J 

35.92  -.09 

61.2  40.1 

26.0 

39.29  -.13 

66.6  -3  J 

53.53  +.04 

63.2  49.4 

60.57  4.01 

21.0-9.5 

35.23  4.03 

61.2  -0.1 

iiv.  5.0 

39.23  +.08 

62.8     3.8 

53.61     .13 

60.9     9.9 

60.61     .06 

18.3    9.7 

35.28     .06 

61.3    0.3 

15.0 

39.34     .10 

58.9     3.8 

53.79     .93 

58.8    9.0 

60.70     .11 

15.5     9  J 

35.39     .13 

61.7    0.5 

24.9 

39.62     .36 

55.1     3.7 

54.06     .31 

57.0     1.6 

60.84     .17 

12.6    3.0 

35.55     .18 

62.4    OJ 

V 

ec.    4.9 

40.06     .61 

51.6     3.4 

54.42     .30 

56.6    1.9 

61.03     .98 

9.6    3J 

35.75     M 

63.3     1.0 

14.9 

40.63  +.06 

48.3  -3.1 

54.84  +.45 

54.4  40.6 

61.97  4.96 

6.7  -9.0 

36.00  4  J6 

64.4  -1 J 

94.8 

41.38     .70 

45.3    9.7 

55.33    .50 

53.9  48.3 

61.55     JO 

3.8     9.7 

36.28     .99 

65.7     1.4 

34^ 

49.22  +J9 

42.9  -CI 

66.85 +.54 

53.8 -8J 

61.86  4J9 

1.9 -C6 

36.59  4  J6 

67.9  -1 J  I 
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MFPASEST  PLACES  FOB  THE  UPPER  TRAHfilT  AT  WAfiHIHQIOK. 

fiVnm 

MlDoria. 

^Bootu. 

^  Libre. 

^1  Bootii. 

80I1W 
DMto. 

• 

AtPMWiOB. 

DeeUMtioB 
JTorO. 

]Mgg^ 

MHrnUrnKMn 
jr«rtA 

Bij»t 

PfflUnatVwi 

Bitfit 

Derla 

h     m 

14  60 

+74  86 

k    m 
14  57 

+40  60 

h     m 

15  10 

0       9 

-  8  67 

15  20 

+37 

(Dm.80^) 

• 
68.99  4-.7B 

67.5 -9J 

■ 
37.59 +J9 

91 JB  -U 

51.41  +J8 

/f 
33.0  -l.« 

a 
9.49  +  JO 

38^' 

Jan.  9.8 

68.98    JO 

65.1    9.1 

37.99    J» 

19.0    9.4 

51.71     JO 

34.6     1.6 

9.80     J9 

33; 

19.8 

60.83    M 

63.4     lA 

38.98    M 

16.8    IJ 

59.09    .31 

36.3     1.6 

10.14     J4 

31 J 

99.8 

60.71     M 

69.'9    OJ 

38.65    J7 

15.1     IJ 

59.33    Jl 

37.8     U 

10.49     J5 

99. 

P«b.  8.7 

61.61     M 

61.8-0.1 

39.09    M 

14.0    OJ 

58.64     JO 

39.3     1.4 

10.84     JB 

98. 

18.7 

69.49  •f'.QB 

69.0  +0.0 

39.38 +J4 

13.5  -6J 

59.94 +J9 

40.6  -13 

11.19 +-.94 

27. 

98.7 

63.39    .79 

69.9    \S 

39.71     M 

13.6  +0.4 

53.99    J7 

41.6     1.0 

ll.»i    J9 

27 

Mar.  10.7 

64.07     .70 

64.4    1.8 

40.09    JO 

14.9    9 J 

53.48    J5 

49.7     0.8 

11.83     J9 

27 

90.6 

64.79    M 

66.4    9J 

40.99    J5 

15.4    1.4 

53.79    J9 

43.4     0.6 

19.1  r    .96 

28 

30.6 

65.96    .47 

68.9    9.7 

40.59    .91 

17.1     IJ 

53.93    JO 

43.9     0.4 

19.35     J3 

30 

Apr.  9.6 

65.65  ^Jn 
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icorni. 

e  Dolphin! . 

— I 
Groombridge  3ML  | 

Mean 
Solar 
Date. 

• 

Right 
Aaoenaion. 

Declination 
North. 

Right 
Aaoenaion. 

BomlOi, 

Right 
Aaoenaion. 

Deelinatlon 
.yortJL 

RiCht 
AjBceaaion. 

DeefiMtiM 
JferO. 

h     m 

20  18 

+39  53 

h     m 

20  20 

o        / 

-18  34 

k     m 

20  27 

+  10  54 

h      m 

20  30 

1 

+72    8 

Jan.    0.1 

6.91  -.04 

43.'4  -9.8 

a 
46.16  +.09 

6l'.8    0.0 

44.73     .00 

66.8  -1.6 

26.86  -.35 

59!s-ii 

10.0 

6.89     .00 

40.6     9.9 

46.20     .06 

61.8    00 

44.74  +.03 

65.1     1.7 

26.58     Mk 

56.1    u 

20.0 

6.91  +.05 

37.7     3.0 

46.27     .09 

61.8  +0.1 

44.78     .06 

63.4     1.7 

26.42  -.09 

52.8    S.4 

30.0 

6.98     .09 

34.7    9.0 

46.38     .13 

61.7     0.9 

44.86     .10 

61.8     1.6 

26.40  +.04 

49.3    14 

F«b.   9.0 

7.10     .14 

31.9    9.7 

46.52     .16 

61.4     0.3 

44.98     .13 

60.3     1.4 

26.50     .17 

45.9    13 

I8.i) 

7.26  +.18 

29.3  -9.4 

46.69  +.10 

61.1  +0.4 

45.12  +.16 

59.0  -1.9 

26.74  +.ao 

42.7  -a.1 

28.9 

7.47     .32 

27.0     9.0 

46.89     .91 

60.6     0.5 

45.30     .10 

57.9     0.9 

27.10     .« 

39.7    u 

Mar.  10.9 

7.71     .96 

25.2     1.6 

47.12     .94 

60.0    0.7 

45..50     .91 

57.2    0.6 

27.57     JSA 

37.1    JJ 

20.9 

7.98     .S9 

23.9     1.1 

47.37     .96 

59.2    0.8 

45.73     .94 

56.8  -0.9 

28.14      .61 

33.0    1.8 

30.8 

8.28     .31 

23.1  -0.5 

47.64     .98 

58.4     0.9 

45.97     .98 

56.6  +0.9 

28.78     .67 

33.4    IJ 

Apr.   9.8 

8.60  +.33 

22.9  +0.1 

47.92  +.99 

57.4  +1.0 

46.24  +.97 

57.2  40.6 

29.48  +.79 

r 

32.5 -ej 

19.8 

8.94     .34 

23.2    0.7 

48.22     .30 

56.3     1.1 

46.52     .99 

57.9     0.0 

30.22     .74 

32.2    M 

29.7 

9.28     .34 

24.1     1.9 

48.52     .31 

55.1     1.9 

46.81     .99 

59.0     1.3 

30.96     .74 

32.6  H.7 

May    9.7 

9.62     .34 

25.6     1.7 

48.84     .31 

53.9     1.9 

47.10     .99 

60.5     1.6 

31.69     .71 

33.6    I J 

19.7 

9.95     .32 

27.4     2.1 

49.14     .30 

52.7     1.2 

47.40     .98 

62.2     1.8 

32.39     .67 

35.1     li  j 

29.7 

19.26  +.30 

29.8  +2.5 

49.44  +.29 

51.6  +1.1 

47.67  +.27 

64.0  +9.0 

33.03  +.00 

37.2 +W 

June  8.6 

10.55     .37 

32.4     2.8 

49.72     .27 

50.6     1.0 

47.94     .25 

66.1     9.1 

33  59     .59 

39.7    17 

18.0 

10.80     .23 

35.3    3.0 

49.98     .24 

49.6     0.9 

48.18     .22 

68.2    9.9 

34.06     .42 

42.6    3.1 

28.C 

11.01      .19 

38.3     3.1 

50.21     .21 

48.9    0.7 

48.39     .19 

70.4     9.1 

34.44     .33 

45.8    34 

July   8.6 

11.17      .14 

41.5     3.2 

50.40     .17 

48.3    0.5 

48.56     .15 

72.5    9.1 

34.70     .90 

49.2    3.5 

18.5 

1  1 .28  +.09 

44.6  +3.1 

50.55  +.13 

47.8  +0.3 

48.70  +.11 

74.6  +9.0 

34.84  +.08 

52.8  +16 

28.5 

11.34  +.03 

47.7     3.0 

50.65     .08 

47.6  +0.2 

48.79     .07 

76.5     1.8 

34.86  -.04 

56.3    3.8 

Aug.  7.5 

11.35  -.02 

50.7     2.9 

50.71  +.03 

47.5     0.0 

48.83  +.02 

78.2     1.7 

34.76     .16 

59.9    IS 

17.4 

1 1 .30     .07 

53.4     2.6 

50.72  -.01 

47.6  -0.2 

48.84  -.02 

79.8     1.4 

34.54      j» 

63.3    3J 

27.4 

11.20     .19 

55.9     2.4 

50.69     .06 

47.9     0.3 

48.79     .06 

81.1      1.2 

34.21      .38 

66.5    3.1 

Sept.  0.4 

11.06  -.16 

58.1  +2.0 

50.61  -.10 

48.2  -0.4 

48.71  -.10 

82.2  +1.0 

33.78  -.48 

69.4  H.8 

16.4 

10.68     .20 

60.0     1.7 

50.49     .13 

48.6     0.5 

48.60     .13 

83. 1     0.7 

33.26     .56 

72. 1    14 

26.3 

10.66     .23 

61.5     1.3 

50.35     .15 

49.1     0.5 

48.46     .15 

83.6    0.5 

32.65     .63 

74.3    10 

Oct.    6,3 

10.43     .24 

62.5    0.8 

50.19     .17 

49.6     0.5 

48.30     .17 

84.0  +0.9 

31.99     .68 

76.1     1.5 

16.3 

10.18     .25 

63  1  +0.4 

50.01     .17 

50. 1     0.5 

48.12     .17 

84.0  +0.1 

31.29     .79 

77.4     IJ 

26.2 

9.92  -.25 

63.2  -0.1 

49.84  -.17 

50.6  -0.5 

47.95  T.17 

83.8  -0.3 

30.56  -.73 

78.2  40J 

Nov.   5.2 

9.68     .94 

62.8    0.6 

49.67     .16 

51.0     0.4 

47.78     .16 

83.4     0.6 

29.82     .73 

78.4  -«.l 

15.2 

9.45     .29 

62.0     1.1 

49.52     .14 

51.4     0.4 

47.63     .  14 

82.7     0.8 

29.10     .70 

78.0    0.« 

25.2 

9.24     .19 

60.7     1.5 

49.40     .11 

51.7     0.3 

47.50     .12 

81.7     l.i 

28.42     .66 

77.1     i.a 

Deo.   5.1 

9.07     .16 

59.0     1.9 

49.31     .08 

52.0     0.3 

47.39     .09 

80.5     1.3 

27.78     .59 

75.6     1.8 

15.1 

8.93  -.12 

56.8  -2.3 

49.25  -.04 

52.2  -0.2 

47.31  -.06 

79.1  -1.4 

27.23  -.51 

73.5  -13 

25.1 

8.83     .07 

54.4     2.6 

49.23     .00 

52.4     0.1 

47.27  -.03 

77.6     1.6 

26.76     .41 

71.0    17 

S5.1  i 

8.78  -.03 

51.6  -9.8 

49.^  +.03 

\    b^.^-<iA 

\  K\  ?>S^  \S^ 

V    l^A  -iJ 

.  26.41  -.99 

68.1  -11 
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FIXED   STARS,  188a 


APPABEKT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WA8HINOTOH. 


ICmo 
Solar 
Date. 


i 


Jan.  0.1 
10.1 
20.0 
30.0 

Feb.   9.0 

19.0 
28.9 
Mar.  10.9 
20.9 
30.9 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June  8.7 
18.G 
28.(3 

July   8.G 

I8.G 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
1G.4 
2G.4 

Oct.  G.3 
IG.3 

2G.3 

Nov.   5.3 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


ei^Cygni. 


Eight 
Aaceosion. 


Declination 
North. 


h     m 

21     1 


46.07  -.06 

46.02  -.04 
46.00  -f  .01 

46.03  .05 
46.10     .10 

46.22  ^.\4 
4G.38  .18 
46.58  JSa 
46.82     .90 

47.10  .99 

47.40  -(-.n 
47.73  .34 
48.07     .35 

48.42  .35 

48.77  .35 

49.11  +.33 
40.44  .31 
49.73  .39 
40.90  .9A 
.50.21      .20 

50.38  +.15 
50.51  .10 
50.58  +.04 
50.G0  -.01 
50.5G     .06 

50.48  -.10 
50.3G  .14 
50.20  .17 
.50.02  .20 
40.81     .21 

40.50  -.22 
40.37  .23 
40.  IG  .21 
48.0G     .19 

48.78  .10 

48.63  -.13 

48.51  .10 

48.43  -.07 


+38  11 

33.3  --9.3 
30.9  9,5 
28.3  9:0 
25.6  9.7 
23.0    9.6 

20.5  -9.4 

18.3  9.1 

16.4  1.7 
14.9  1.9 
14.0     0.7 

13.5  -0.9 

13.6  +0.4 
14.3  0.9 
15.5     1.4 

17.2  1.9 

10.3  +2.3 

21.7  2.6 
24.5     2.9 


27.5 
30.G 


3.1 
3.2 


CCygni. 


Bight 
Aacenaion* 


33.8  +3.2 

37.0  3.2 
40.2     3.0 

43.1  2.9 
45.0     2  6 

48.4  +2.4 
50.G     2.0 

52.5  1 .7 
.53.0  1.3 
5.5.0     0.9 

55.G  +0.4 
55.8  -0.1 
55.5     0.5 

54.8  1.0 
53.5     1.4 

51.9  -1.8 
40.0  2.1 
47.G  -2.4 


DaoUnatkm 
North. 


h     m 

21     8 


3.94  -.07 

3.89  —.03 
3.88     .00 

3.90  +.04 
3.96     .06 

4.06  +.19 
4.20     .16 

4.38  .19 
4.59  JS3 
4.83     J»\ 

5.10  +.96^ 

5.39  .30 
5.70     .31 1 
6.02     .39 
6.34     .39 

G.G5  +.30 
G.95  .99 
7.23  .26 
7.47  .03 
7.G8     .19 

7.85  +.15 
7.08     .10 

8.05  +.05 
8.08     .00 

8.06  -.04 


+29  45 

45.5  -9.9 
43.2  9.3 
40.8    9.4 

38.4  9.4 

36.0  9.3 

33.8  -9.1 

31.8  1.8 

30.2  1.4 

28.9  1.0 

28.1  0.6 

27.8  -0.1 
28.0  +0.4 
28.7     0.9 

29.9  1.4 

31.5  1.8 

33.4  +2.1 

35.7  9.4 

38.3  2.6 

4 1 .0  9.8 

43.8  2.8 

4G.7  +2.8 

49.5  28 

52.2  2.7 
54.8     2.5 

57. 1  9.9 


7.20  -.20 

7.00  .20 

6.80  .19 

G.G3  .17 

G.47  .15 

6.33  -.19 
G.23  .09 
G.I 6  -.06 


a  Cttph«i. 


Bight 
Aacenaion. 


7.99  -.09  59.2  +2.0 

7.80     .12  61.1     1.7 

7.75     .15  G2.G     1.3 

7.58     .18  G3.7     l.O 

7.40     .19  G4.5     0.6 


G4.0  +0.2 
64 .0  -0.2 
G4.5  0.6 
G3.7  1.0 
G2.4     1.4 

GO.O  -1  7 
50.0  2.0 
5G.0  -2.2 


h      m 

21   15 


DeoUnatiOfi 
North. 


+62      5 


50.11  -.95 
49.89  .18 
49.74     .11 

49.67  -.03 

49.68  •I-.06 

49.77  +.13 
49.95     .91 
50.20     .99 
50.52     .36* 
50.91     .41  ' 

I 
I 

51.35  +.46  j 
51.83     .49 
52.33     .51  I 

52.85  .61 1 
53..36     .60 1 

53.86  +.48 
54.32     .44 
54.74     .39 ' 
55.10     .33 
55.39     .96 

.''»5.62  +.18 
55.7G  .10 
55.82  +.02 
55.80  -.06 
55.70     .14 ' 


55,. 53  -.21  I 
55.20     .27  \ 
.54.00     .33 
.54. G4     ..17, 
54.25     .40 1 

.53.83  -.42  ( 
53.40     .43 
52.07     .43 ; 
52.54     .41  ■ 
52.14     .39' 
I 
51.78  -.34 
51. 4G     .29 
51.20  -.93  I 


86.1  -9.6 

83.4  8.9 

80.3  3.1 

77. 1  3.3 
73.8     9.3 

70.6  -3.1 

67.6  9.9 
64.8    9.5 

62.5  9.1 

60.7  1.5 

59.4  -1.0 

58.8  -0.8 

58.7  +0.3 

59.3  0.9 

60.5  1.5 

62.2  +9.0 

64 .4  9.4 
67. 1  9.8 
70.1  3.1 

73.3  3.4 

76.8  +3.5 

80.3  3.6 

83.9  3.6 

87.4  3.5 
00.8     3.3 

94.0  +3.0 

06.0     2.7 

00.5     2.4 

101.7     2.0 

103.4  1.5 

104.6  +1.0 
10.5.3  +0.4 

105.5  -0.1 
105.1  0.7 
104.1      1.3 

102.5  -1.8 

100.4     2.3 

97.9  -9.7 


1  P«gaa. 


Bight 


North. 


h      B 

21    16 


47.76  -.06 
47.72  -.08 
47.72  +.01 
47.74  .04 
47.80      .08 

47.90  +.18 
48.04  .15 
48.19  .17 
48.38  .91 
48.60     JH 


48.85 
49.12 
49.41 
49.71 
50.02 

.'iO.32 
50.61 
50.88 
51.13 
51. .34 


.30 
.30 
.» 

-.30 
.98 
.96 
.23 
.SO 


+  19   18 

w 

70.S  -u 

68.4  u 

66.5  u 
64X  IJ 
62.7    U 

61.0  -IJ 
50.5    1.3 

58.4  IJ 

57.5  0.1 

57.1  -oj 

57.1  +0.9 

57.6  0.4 
58.4    1.1 

50.7  1.4 
61.3    18 

G3.2  +2.0 
65.3  9.9 
G7.6  S.< 
70.1  SJ 
72.C    »J 


51.52  +.16  I     75.0  +5.^ 
51.60       11 
51.75     .07 
51.79  +.09 
51.79  -.09 


77.4 
79.7 
81.8 

ai.8 


3.3 

li 


51.75 
5I.6(» 
5 1.. 55 
51.41 
51.25 

51.08 
50.91 
50.74 
50.59 
50.45 


-  06  !  85.4  +13 

.10'  86.8    U 

.13 .  87.9    1.0 

.15;  88.8     0.7 


.16 

.17 
.17 
.10 
.15 
.13 


89.3  +0.4 

89.4  0.0 
89.3  -0.3 

88.0  0.6 

88.1  0.9 
87.0     1.9 


.50.34  -.10 

50.25     .07 ' 

50,19  -.04!     82.4  -1.9 


85.7  -1.5  I 
84.2     l.T 
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FIXED  STABS,  188a 


APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHIHGTOV. 


SoUr 
Dftte. 


li 


Jan.  0.1 
10.1 
20.1 
30.0 

Feb.   9.0 

19.0 
Mar.   1.0 

10.9 
20.9 
30.9 

Apr.  9.9 
J  9.8 
29.8 

May  9.8 
19.7 

29.7 

June  8.7 

18.7 

28.6 

July   8.6 

18.6 
28.6 
Aug.  7.5 
17.5 
27.5 

Sept.  6.4 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.   5.3 

15.3 

25.2 

Dec.    5.2 

15.2 
25.1 
35.1  \ 


11  Cephei. 


Biflit 


h      ID 

21  40 


13.61  -.45 
13.20  .36 
12.88  M 
12.67  .15 
12.58  -.03 

12.61  +.09 
12.76  .91 
13.02  .99 
13.40  .43 
13.88    .58 

14.44  J^M 

15.07  .65 

15.74  .60 
16.44  .70 
17.14  .69 

17.83  +.67 
18.47     .69 

19.06  .56 
19.58     .48 

20.02  .39 

20.35  +.28 
20.51)     .18 

20.71  +.07 

20.72  -.04 

20.03  .15 

20.43  -.25 
20.13     .34 

19.75  .43 
19.28  .50 
18.75     .56 

18.17  -.60 
1 7.55  .63 
16.92  .64 
16.28  .63 
15.66     .60 

15.07  -.56 
14.54  .50 
/4.07  -.49 


DeoUnation 


+70  47 


// 


29.9-9.9 

27.4  9.7 

24.5  3.0 
21.4  3.9 
18. 1     3.3 

14.8  -3.3 

11.6  3.1 

8.6  9.8 
5.9     9.4 

3.7  9.0 

2.0  -1.4 
0.9  0.8 
0.4  -0.9 
0.5  +0.4 
1.2     1.0 

2.6  +1.6 

4.4  9.1 

6.8  9.5 

9.5  9.9 

12.6  3.2 

15.9  +3.4 
19.4  3.6 
23.1  3.7 
26.8     3.6 

30.4  3.6 

33.8  +3.4 
37.1     3.1 

40.0  2.8 

42.7  2.4 

44.9  2.0 

46.6  fi.5 

47.8  0.9 

48.5  +0.4 

48.6  -0.2 

48.1  0.8 

47.0  -1.4 
45.3     1.9 

43.1  -«,4 


^  Caprioomi. 


BIsht 


I 


h     m 

21  47 


3.57  -.06 

3.53  -.03 
3.52     .00 

3.54  +.03 

3.58  .06 

3.66  +.00 
3.77  .13 
3.91  .16 
4.08  .10 
4.29     M 

4.52  +.94 

4.77  .97 
5.05  .90 
5.35     .30 

5.65  .31 

5.96  +.31 
6.27  .30 
6.57  .29 
6.85  .97 
7.10     .94 

7.32  +.90 
7.50  .16 
7.64     .12 

7.73  .07 

7.78  +.02 

7.78  -.02 

7.74  .06 

7.66  .09 
7.56  .12 
7.43     .14 

7.29  -.15 
7.14  .15 
6.99  .14 
6.85  .13 
6.73     .19 

6.62  -.09 
6.54  .07 
6.4a  -.04 


DeeUnatkni 


O  i 

—  14     4 


$$ 


77.3  -0.3 
77.5  0.9 
77.7  -0.1 
77.7  +0.1 
77.5     0.9 

77.2  +0.4 

76.7  0.6 

76.0  0.8 

75.1  1.0 
74.0     1.9 

72.8+1.3 

71.4  1.5 

69.8  1.6 

68.2  1.6 

66.5  1.7 

64.9  +1.6 

63.3  1.6 

61.8  1.4 

60.4  1.3 
59.2     1.1 

58.2  +0.9 

57.4  0.7 

56.9  0.4 

56.6  +0.9 

56.5  0.0 

56.6  -0.9 
56.9  0.4 
57.4  0.5 
58.0  0.6 
58.6    0.7 

59.3  -0.7 
60.0  0.7 
60.6  0.7 
61.3  0.6 
61.8    0.5 

62.3  -0.5 
62.8    0.4 


79 


Bifdit 


h     ID 

21  51 


95.37 -.66 
24.86  .45 
24.46     .34 

24.18  .99 
24.02  -.00 

24.01  +.06 
24.13     .10 

24.39  .33 
24.78  .45 
25.29    M 

25.90  +.65 
26.58  .79 
27.33  .76 
28.11  .79 
28.90     .78 

29.67  +.75 

30.40  .71 

31.08  .64 
31.69     .55 

32.19  .46 

32.60  +.34 
32.88  .93 
33.05  +.11 

33.09  -.02 

33.02  .14 

32.82  -.95 
:i2.51     .36 

32.10  .46 
31.60  .54 
31.02     .61 

30.37  -.67 

29.68  .71 
28.95  .73 
28.22  .73 
27.50     .71 

26.81  -.66 
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\    6^.\  -O.'^V  <i^.^\  -J5ft 
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+73    9 

65.5  -9.1 

63.1  9.5 

60.4  9.9 

57.3  3.9 

54.0  3.3 

50.7  -3.3 

47.5  3.9 

44.4  9.9 

41.6  9.6 

39.3  9.1 

37.4  -1.6 

36.2  1.0 

35.5  -0.4 
35.4  +0.S 
35.9     0.8 

37.1  +1.4 

38.8  1.0 

40.9  9.4 

43.6  9.8 
46.6     3.1 

49.8  +3.4 

53.3  3.6 

56.9  3.6 
60.6     3.7 

64.2  3.6 

67.8  +3.5 

71.1  3.9 

74.2  9.9 
77.0     9.6 

79.4  9.9 

81.3  41.7 

82.8  1.9 
83.6  +0.6 

83.9  0.0 

83.6  -0.6 

82.7  -1.9 
81.2  1.8 
79.2  -9.3 


li       m 

21  59 


54.66  -.07 
54.63  .04 
54.60  -.at 
54.60  +.91 
54.63     .04 

54.69  +.07 
54.78  .10 
54.90  .14 
56.05  .17 
55.94     .90 


-  0» 


55.45 

+.93 

24.S4M 

55.6S) 

JB 

23.2   U 

55.96 

Mi 

91.9   U 

56.94 

M 

S0.4    IJ 

56.54 

3) 

18.8   1.7 

56.84  +.30 
57.14  .30 
57.43  .98 
57.70  .96 
57.95     .93 

58.17  +.90 
58.35  .16 
58.49  .19 
58.58  .08 
58.64  +.03 


58.65 
58.62 
58.55 
58.46 
58.34 

58.21 
58.07 
57.93 
57.79 
57.67 


.01 
.05 


.11 
.19 

-.14 
.14 
.14 
.13 
.19 


57.56  -.10 
57.47  .06 
57.40  -.05 


91.7 

9241  U 

93.4  U 

91.1  1.7 

91.8  U 

25.2-44 
2S.5-U 

25J4IJ 

94.9  M 


17.0 +li 

15.1  IJ 

13.2  I J 
11.4    li 

9.6  1.7 

i 

8.0  +li 
6.5  1.4 
5.2    li 

4.1  1.6 

3.2  QJ 

2.5  4U 

2.1  Ui 
1.9-M.l 
1.8 -4J 
2.0    Oi 

2.3-1^ 

2.7  Bi 

3.2  8.8 
3.9    5.7 

4.6  ei 


5.4  -<.8 
6.3  OJ 
7.1  -o.i 
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-. 

«W 

JTcrih. 

+75  9^ 

k    m 
23  S5 

+  10  14 

b     m 

«45 

+^m 

h     m 

as  46 

-81^ 

Ju.  0^ 

l&§9-.n 

a9!4-lj8 

45.86  -  J8 

I5j6*1J8 

37.00-^18 

8IJ9-L5 

714 -M 

10.1 

14.90    JH 

37.5    la 

45.77    .87 

14.4     1J8 

30.61     M 

79.3    M 

mM  M 

714  ul 

90.1 

14.31     M 

35.9    U 

45.71     M 

13.9    1J8 

36.98    .88 

77J>    9A 

mm  48 

993  %A 

30.1 

13.84    M 

39.5    t.9 

45il7-.n 

19.0     IM 

36M    Jm 

74.4    9J 

38146-48 

996  Hll 

F^h.  9.1 

13.51     Jb 

99.4    8.1 

45.66    jm 

10.6    la 

36.81     .18 

71.5    &• 

98196    48 

917  mI 

19.0 

13.33 -.» 

96.9-8.8 

45.08 +.« 

9.7  -1.6 

35.70 -JB7 

68L4-8a 

9846+48 

99L74u| 

Mar.  1.0 

13.39  •f'.t? 

99.9    8.8 

45.79    .87 

8.8    •M 

35.68+48 

68l9    aj 

aOLOl     48 

991  881 

II.O 

13.47    M 

19.7    8.1 

45.81     .18 

ai    •M 

35.76    J8 

mM    8L9 

aM8  48 

798  U 

Wil 

13.78    M 

15.7    9J 

45.99    .14 

7.7 -#J 

36.93    M 

59.3    9^ 

99.19    .18 

714  U 

W^ 

UM    M 

14.1     9.8 

46.08    .17 

7.6    •M 

36.19    M 

66L7    M 

9BL94    48 

994  U 

Apr.  9.9 

14.84  4JB 

11.8-9.8 

46.97 +J8 

7.6+8.4 

36.55 +J8 

54.1 -L9 

39.69-^48 

6MH8 

19.9 

1&.55    .n 

10.0    iJi 

46.^    M 

6.3     8.7 

36JI7    M 

mJ9    lA 

99.73    48 

674  \A 

99.8 

16.35    M 

8.8     8.8 

46.74    .98 

9.9    1.6 

37.46    jm 

51.8    8L9 

aBj97    48 

mx  u 

Maj  9.8 

17.99    jm 

8.9 -CS 

47.01     .98 

10.4     1.8 

3&00    M 

51.9 -6^8 

40.96     48 

64.7   IJ 

19.8 

18.19     .91 

8.9  +0.8 

47.30     .88 

11.9    1.8 

38.57     M 

51.9  46.8 

4049     48 

684   IJ; 

99.8 

19.04  4^  JO 

8.8  46.8 

47.60  +.88 

13.6  +1.8 

39.16  +.56 

51.9+8.8 

40.83 -+48 

61.0  flJ 

June  8.7 

19.93     .87 

10.0     1.4 

47.91     .88 

15.5     8.8 

39.74     S7 

53.0    1.8 

41.13     41 

fiO.l    IJ 

18.7 

90.78     .81 

11.7     8.6 

48.91     .88 

17.6    8.1 

40.30     .56 

54J3    9.8 

41.44     48 

57.3  IJ 

98.7 

91.56     .74 

13.9     8.4 

48.50     .88 

19.7    9JS 

40.83     .56 

57.0    9.4 

41.74     48 

564  U 

Jul/   8.6 

99.95    .M 

16.5     8.8 

48.76     .as 

91.9    8.8 

41.31     .45 

59.6    8.8 

49.01     47 

534  li' 

• 

18.6 

99.83  -1-^8 

19.5  -1-8.8 

49.00  +j» 

94.0  49.1 

41.73  +.38 

69.5+3.1 

1 
49.97  +4«     Si4  fi.4 

98.6 

93.30     .40 

99.8    3.4 

49.91     .18 

96.0    8.0 

49.08     .81 

65.8     3.8 

49.49     48      51.9   U 

iAiig.  7.6 

93.6:1     .87 

96.3     3.6 

49.38     .15 

98.0     1.8 

49.35     .88 

69.9    8.5 

49.67     .16      50.1   U 

1          17.5 

93.83  +.13 

30.0     3.7 

49.50     .11 

99.7     1.7 

49.54     .14 

79.8    2J§ 

49.89     .19      49.4   U 

,          97.5 

93.89  -.01 

33.7     3.7 

49.59     .06 

31.3     1.5 

49.64  +.88 

76.4    34 

49.99     48 

484  M 

8«»l»l.  6.3 

93.89  -.14 

37.3  +3.6 

49.63  +.08 

39.6  41.8 

49.66  -.68 

80.0  484 

49.98  +44 

484  HJ 

16.5 

93.61     .97 

40.9     3.5 

49.63  -.08 

33.8     1.8 

49.59     .16 

83.4    8.4 

43.00     48|    4&5  U 

96.4 

93.97     .40 

44.3     3.3 

40.60     .05 

34.7    0.8 

49.45     .18 

86.8    34 

49.97 -4C<    48.7 •4J 

Ofl.    6.4 

99.81     .56 

47.5    3.0 

49.5:i     .08 

:)5.3    0.5 

49.94     .85 

89.8    94 

49.99     .87 

4n.o  M 

16.4 

1 

99.96     .61 

50.4     8.7 

49.44     .18 

35.7     0.3 

41.95     .31 

99.6    84 

49.64     .68 

493  li 

1 

96.3 

91.00  -.60 

59.8  +8.8 

49.:)3  -.18 

35.9  46.1 

41.69 -.38 

94.9  48.1 

49.73  -.11 

90.1 -U 

Nov.  5.3 

90.87     .76 

54.8     1.7 

49.90     .13 

35.8  -0.8 

41.93     .40 

96.9     1.7 

49.61     .18      50.8  m| 

15.3 

90.08     .81 

56.3     1.8 

49.06     .13 

35.5    0.4 

40.81     .43 

98.3    14 

49.48     .13 

51  .S  •- 

95.3 

19.95     .84 

57.9  40.6 

48.93     .13 

35.0    0.6 

40.36     .45 

99.9+84 

49.36     .13 

M4  ^ 

D«    5.9 

18.40     .84 

57.5    0.0 

48.80     .13 

34.4     6.8 

39.90     .46 

99.5    84 

49.93     .18 

1 

S34  1.7 

15.9 

17Ji7  -.88 

57.9  -0.6 

48.68  -.18 

33.5  -•.8 

39.44  -.45 

99.9-84 

49.11  -.11 

58.7 -4J 

95.9 

16.77     .77 

56.3     1.8 

48.56     .18 

39.5     I.I 

39.00     .43 

98.3     14 

49.00     .18 

544  U 

»9 

16.02  -.71 

54.8  -1.8 

48.41  -.88 

\   tiv.\-\a 

^'^aj^-m 

^    964-1.7 

41.91  -.68 

544 -Ijj 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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h     m 
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0  18 
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6.45  -  JH 

94.10- 

.9i 

99.55-  .17 

36.61  -  .11 

61.79  4  7.70 

3:).98-  .19   47^-  .19 

93.04 -.94 

u      9.9 

6.10      .» 

93.88 

.99 

99.38      .16 

36.50      .11 

60.40    7M 

33.15      .19   47.69      .17 

99.80      .94 

19.9 

5.79      .» 

93.60 

.19 

99.99     .16 

36.39     .11 

76.80    7.16 

33.05      .19    47.46      .16 

99.55     .93 

99.9 

5.51)  -  .98 

9:^.50  - 

.19 

99.06-  .16 

36.99-  .10 

83.69  4^.56 

39.95-  .09   47.30 -.16 

i 

99.33-  .99 

y.  96.6 

J0.64  4-  .« 

97.67  4 

.16 

95.85  4-  .16 

39.664-  .17 
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36.94  4-  .I6I50.H8  4-  .16 
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J0.83      .16 

97.8:< 

.13 

96.01      .14 
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91.71    9.14 

36.39      .14   51.05      .16 

96.57      .19 

15.5 

10.96 

.19 

97.94 

.00 

96.13      .10 

39.«>9      .00 

90.06    1.19 

36.51      .19!  51.19      .19 

96.73      .14 ; 

95.5 

11.09  4-  . 

.04 

98.014- 

.04 

96.90      .06 

39.99      .06 

19.47-9.04 

36.58      .96!  51.98      .07 

96.84      .09 

U      5.5 

11.03-  . 

.09 

98.09- 

.01 

96.99  f  .01 

40.034-  .09 

19.97  4-1.06 

36.69  4  413   51.334  .04 

96.91  4  .04 

15.4 

10.97-  . 

.06 

97.99- 

.04 

96.99  -  .09 

40.09-  .09 

91.57 -^9.16 

36.63      .09   51.35      .99 

96.93      .00 

95.4 

10.87      , 

.14 

97.93 

.06 

96.18      .06 
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96.91-  .04 
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34.9 
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95.93-  .17 
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59.48      .66 
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95.68      .19 
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15.5 
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55.99 
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49.19     .06 
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58.33 -.01    37.60    1.93    10.87  4.01 

14.4 
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96 
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25.5 

4.5 

14.5 

94.4 

4.4 

14.4 
24.4 
34.3 
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45.86  4-  .36 
46.17  .96 
46.39      .16 

46.50  -I-  .06 
46.50-  .06 
46.39  .17 
46.17      .96 

45.87  35 

45.48 -.« 
45.03      .49 

44.51  -  M 


4l.i20  4..l8 
41.37  .16 
41.51      .13 

41..624-  .10 
41.70  .07 
41.76  .04 
41.78-1-  .01 
41.77-  .oa 


4 1 .73 
41.67 
41.59 


.05 
.07 
.00 


8.89  4-  .73 
9.52  .53 
9.95      .39 

10.154-  .10 

10.14-  .13 

9.89      .35 

9.43      .56 

8.78      .74 

7.95  -  .91 
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29.65      .93 

29.86      .18 
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30.26  4-  .01 
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15.00  4-  .91 

15.19  .17 
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15.57  .09 

15.65  .06 

15.69  4-  .09 

15.69-  .01 
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30.04 
29.89 
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.17 
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99.70 

.96 

41.99 

.57 

6.90      .96 

34.5 

9.5.98  + 

.19 

53.95  + 

.13 

93.03  +  .66 

46.93  +  .61 

69.90+  .13 

99.95+ .93 

41.78  + 

.43 

6.40  +  .17 

Umn 

C '  Caoori. 

fi  CftDcri. 

SOMono- 
cerotis. 

9  ChMxam^ 
leontia. 

ffHydno. 

yCmaerL 

0*CAnerL 

^Hydns. 

SoUr 

o 

72 

1 
1 

80  28 

93  32 

0        « 

167    7 

86  1^ 

e 

68 

7 

e 

&9 

0 

0      / 
87  13 

b 

8 

m 

5 

h 

8  ] 

m 

10 

h     m 

8  19 

b    m 

824 

b    m 

8  32 

b     m 

8  36 

b     m 

8  47 

b     m 

9    8 

• 

• 

• 

• 

■ 

• 

• 

• 

»H).30.6) 

41.45 -^ 

.17 

90.98  + 

.16 

58.99  +  .16 

9.64  +  .96 

49.00  +  .10 

49.93  + 

.99 

18.17  + 

.96 

96.89+  .95 

ID.     9.6 

41.61 

.14 

91.14 

.14 

59.08      .14 

9.88  +  .16 

49.17      .15 

49.43 

.16 

18.40 

.96 

97.11      .19 

19.5 

41.71 

.10 

91.97 

.10 

59.90     .10 

9.97  -  .01 

49.39      .19 

49.60 

.13 

18.58 

.15 

97.97      ,14 , 

99.5 

41.894 

.06 

91. .34  + 

.06 

59.97  +  .05 

9.86     .90 

49.41      .07 

49.70 

.00 

18.70 

.10 

97.39      .10 

•b.     8.5 

41.84- 

.01 

91.36 

.00 

59.99      .00 

9.58     .37 

49.45  +  .00 

49.75  + 

.03 

18.77  + 

.06 

97.47  +  .06 

1 

18.4 

41.81- 

.06 

91.33- 

.05 

59.97  -  .06 

9.19-  .54 

49.44  -  .09 

49.75- 

.00 

18.79- 

.01 

97.50      .60 

98.4 

41.73 

.10 

91.96 

.00 

59.90      .00 

8.50      .66 

49.38     .06 

49.70 

.07  ia74 

.07 

97.47  -  .05 

ir.   10.4 

41.61 

.13 

91.15 

59.09      .19 

7.76      .79 

49.99     .11 

49.61 

18.65 

.19 

97.4 1      .08  i 

90.4 

41.46 

.16 

91.01 

58.96     .14 

6.99     M 

49.17     .14 

49.47 

.14'  18.51 

.16 

97.31      .11 

30.3 

41.99 

.17 

20.85 

58.80     .16 

6.00     .06 

49.09     .16 

49.39 

.16    18.35 

.16 

97.19     .13 

pr.    9.3 

41.19- 

.18 

90.69- 

58.63-  .17 

5.09-  .96 

48.86  -  .16 

49.15- 

18.18- 

.16 

97.05  -  .14 

19.3 

40.94 

.17 

90.59 

58.46     .17 

4.01    1.09 

48.70     .16 

41.98 

17.99 

.19 

96.90     .16 

99.3 

40.78 

.16 

90.35 

.16 

58.30     .16 

9.99    1.01 

48.54      .16 

41.81 

17.81 

.16 

96.75     .16 

Aj     9.9 

40.63- 

.14 

90.91- 

.13 

58.15-  .15 

1.99- JB 

48.39-  .16 

41.65- 

.16 

17.64- 

.17 

96.60 -.16 

i 

9i 
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AFPJkRENT  RIOHT  ASCENSIONS  AND  APPBOXDfATE  NOBTH  POLAR  DISTAHCE8, 

FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


Solar 
Date. 


.(Dec.  30.6) 

I  Jan.     9.6 

19.6 

29.3 

Feb.     8.5 


liar. 


Ipr.     9.3 
19.3 
29.3 
May     9.3 
19.2 


Jan. 


Feb. 


Mar.  10.5 
20.4 
30.4 

Apr.  9.4 
19.4 

29.3 

Maj     9.3 

19.3 

29.3 

June    8.2 


/9  Argus. 


159  15 

h     m 

9  11 


60.91  <»•  .41 
61.26  .98 
61.47  .16 
61.59+  .06 
61.57-  .07 


aLyncis. 


55     8 

h     m 

9  14 


61.45 
61.21 
60.87 
60.47 
59.99 

59.46 
58.91 
58.33 
57.75 
57.17 


.18 
.99 
.37 
.44 
.50 

.54 

.57 
.58 
.58 
.58 


/z  HydrflB. 

106°  15 

h     m 

10  20 

35.97+  .30 

36.15  .16 

36.30  .12 

36.39  .07 

36.43+  .03 


36.43 
36.39 
36.31 
36.21 
36.09 

35.96 
35.82 
35.68 
35.54 
35.4 1 


.03 
.06 
.09 
.11 
.13 

.13 
.14 
.14 
.13 
.13 


7.21  + 

7.48 

7.70 

7.86 

7.96 


.30 
.94 

.10 
.13 
.07 


8.00  +  .09 
7.99  -  .04 
7.92  .10 
7.80  .14 
7.65      .16 


7.48- 

7.29 

7.10 

6.91 

6.74- 


.18 
.19 
.19 
.18 
.16 


lOLecmis 
Minoria. 


(3  Leonis 
Minoris. 


52  43 

h     m 

10  21 


B 

18.31  +  .36 
18.55  .31 
18.72  .15 
18.84  .10 
18.91  f  .04 


18.91 
18.87 
18.78 
lS.65 
18.50 

18.33 
18.16 
17.98 
17.81 
17.05 


.03 
.06 
.11 
.14 
.16 

.17 
.18 
.17 
.16 
.15 


o        / 

53    6 

h     m 

9  27 


14.96+  .30 
15.24  .Si 
15.49     .91 

15.66  .15 

15.78  .00 

15.84+  .03 
15.84-  .08 

15.79  .08 

15.67  .13 
15.53      .16 


15.36 
15.18 
14.98 
14.80 
14.62 


.18 
.19 
.19 
.18 
.17 


a  Antlise. 

120  29 

h     m 

10  21 

B 

57.72  +  .30 
57.90  .16 
58.04  .13 
58.13  .07 
58.17+  .01 


58.15 
58.10 
58.01 
57.89 
57.75 


.04 
.07 
.10 
.13 
.15 


oLooiiis. 


79  35 

h     m 

9  35 


• 

4.67  + 
4.91 
5.10  .18 
5.26  .13 
5.37      .06 

5.42+  .03 
5.43  -  .08 
5.39  .06 
5.31  .09 
5.21      .11 


5.08- 

4.94 

4.79 

4.65 

4.51- 


.13 
.14 
.15 
.14 
.14 


leODtlB. 


170  26 

h     m 

9  37 


21.56+  .87 
22.31  .63 
22.83  .40 
23.1 1  +  .17 
23.17 -.06 

22.96-  .99 
22.59  .50 
21.98  .70 
21.19  .86 
20.25    1.01 

19.18 -1.13 
18.00  IJU 
16.76  IJK 
15.48  1.99 
14.18-1.30 


57.59-  .16 

57.43  .16 

57.27  .17 

57.10  .15 

56.96-  .13  i  20.18 -M.66 


13  Octantis, 
S.  P. 


O  / 

188     1 

h     m 

10  34 


9.16-  .69 
8.59  .45 
8.27  -  .30 
8.19+  .03 
8.34      .96 

8.72+  .50 

9.34      .72 

10.17      .93 

11.21     1.19 

12.42    1.99 


13.79+1.43 
15.29  1.55 
16.87  1.63 
18.52    1.65 


19  Leonis 
Ifinoria. 


O  t 

48  24 

h     m 

9  50 


42.54+  .94 

42.86 

43.14 

43.36  .18 
43.50     .19 

43.59  + 
43.62 
43.59- 
43.50      .11 

43.37  .15 

43.21  -  .18 
43.02  .19 
42.82  .90 
42.62  .90 
42.42  -  .90 


O  I 

81  25 

h     m 

9  54 


11.96+  Jti 
12.23      .23 
12.45      .19; 
12.61      .14 
12.74      .10 

12.81  +  .05 
12.84      .00 

12.82-  .04! 

12.76      .07 
12.67      .10 


I4.^f  Jl 
14.744- jB 
14.73- J4 
14.66  .H 
I4..54     M 


12.56-  .19  1 4.39 -.U 
12.42  .13  14.21  .11 
12.29  .14:  14.01  ja 
12.15  .14  13.79  JtL 
12.01*  .14  I  13.60 -.U 


41  Leonis 
Minoris. 


66  13 

h     m 

10  37 


B 

13.88+  .34 
14.10  .90 
14.27  .15 
14.40  .10 
14.48  4-  .05 


14.50 
14.48 
14.42 
14.33 
14.22 

14.09 
13.94 
13.80 
13.66 
13.54 


.01 
.05 
.08 
.10 
.13 

.14 
.15 
.14 
.13 
.11 


6*  Chaiu8»- 
leontU. 


169  56 

h     m 

10  44 


50.83  +  .77 
51.50  .57 
51.97  .36 
52.21  +  .14 
52.26-  .06 


52.09 
51.75 
51.21 
50.53 
49.70 


46  Leonis 
Minoris. 


Groombr. 
1706. 


55   id 

0 
11  37 

h      lu 

h     m 

10  46 

10  50 

.35 

.44 

.61 
.75 
.88 


8  I 

56.88+  .38 
57. 1 4      .93 
57.33      .17: 
57.48      .13  i 
57.58      .07 

57.61  +  .01 
57.60  -  .04 
57.54  .08 
57.44  .11 
57.32      .13 


48.77-  .99 
47.72  1.06 
46.64  1.11 
45.50  1.15 
44.33-1.18 


8 

50.29+  .» 

51.14       .77 

51.82  .57 
52.28     JX 

52.5:1+  .15 

52.57  -  .06 

52.40  .36 
52.04  .45 
51.49  .65 
50.82     .73 


57.17 
57.02 
56.85 
56.68 
56.54 


.15 
.16 
.17 
.15 
.13 


50.03 
49.16 
48.24 
47.31 
46.41 


.83 
.S9 
.93 
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APPARENT  RIOHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


n  OcUntis. 


c 

/ 

173  59 

b 

■1 

11 

0 

MiV 


tW.8l  4-  M 
91.36  M 
98.5  91.55  4  .03 
10.5  91.49-  .30 
90^   90.9.*)      .01 

aO.4  90.91  -  .00 

0.4  19.17    1.17 

19.4  I7.rt8    1.40 

90.4  16.:)7    1.00 

0.3  I4.(i0    1.74 

10.3    I9.t<tj-I.87 

90.3    10.95    l.K 

8.3      8.90    1.97 

18.9;    7.09-1.90 


p^  Leonifi. ,  f  Uro.  Mi^. 


vUn-MiO- 


O    / 

O     / 

87  26 

44  68 

h  m 

h  m 

11   I 

11  8 

0.63  •*-  .14 

6.76  .19 

6.87  .00 

b.91  -I-  .09 

6.99  -  .01 


16.35 -I-  .90 
16.5:i  .16 
16.66  .10 
16.79  4  .00 
16.79  -  .03 


o 

/ 

66 

17 

h 

m 

11 

12 

90^8  •»-  .91 
90.66  ,l& 
90.78     .10 

90.85  4  .04 

90.86  -  .01 


^HydnD. 


ft 

1 

121 

13 

h 

m 

11 

27 

9Can.VeD. 

0     t 

48  42 

h  m 

12  10 

95.69-1- 

95.88 

96.07 

96.91 

96.30 


.16 
.11 


6.88-  .04  16.66-  .00 

6.83      .07  1  16.56      .!« 

6.74      .00 1  16.43      .15 

6.64      .10'  16.96      .18 

6.53      .11  '  16.07      .90 

6.41-  .19.  15.87-  .90 

6.99      .19!  15.66      .90 

6.17      .19  15.47 
6.06 


-  .li 


6Un.Miii. 

0 

/ 

1 

40 

h 

m 

12 

14 

30.04  40  30 
35.13  4.61 
39.09  3.36 
41.64  9.04 
49.83  4  .69 


96.:^  4  .01  49  61  -  .76 
96.33-  .09  41.04  9.10 
96.97  .07 1  38.18  3.33 
96.18  .11. '34.17  4.41 
96.05      .14    S9.18    5.39 

95.90 -.15  93.38-6.04 

95.75      .16  17.01    6.56 

95.57      .18  10.91    6.80 

95.39-  .19  3.94 


.19 
15.98 -.18 


d«  Corvi. 


105  53 

h     m 

12  23 


50.35  4 

5}».56 

59.79 

59.95 


.94 
.18 
.14 
.11 
.07 


60.00  4  .03 
60.09      .00 

60.01  -  .08 

59.98  .04 

59.99  .07 

59.84  -  .08 
5{).75  .08 
50.65  .10 
59.54  -  .11 


90.83 
90.76 
90.66 
90.53 
90.39 

90.93 
90.08 
10.09 
19.77 


-  .05 
.00 
.19 
.13 
.18 

.16 
.15 
.15 
.14 


0  Cui.yeo. 


48     1 

h     m 

12  28 


90.46  4  .30 
90.rJ  M 
90.95  .18 
91.10  .13 
91.91      .08 

91.97  4  .04 
91.98-  .01 
91.94  .06 
91.17  .00 
91.06     .19 


90.93 
90.77 
90.60 
90.41 


.14 
.16 
.18 
.80 


95.51  4  .18 
^.67  .14 
95.79  .10 
95.86  .06 
95.884  .01 


X  Un.  Mid* 


0 

* 

41 

35 

h 

m 

11 

40 

95.87 
95.89 
95.74 
95.64 
^.59 

95.38 
95.94 

95.08 
94.93 


.00 
.09 
.11 
.18 

.14 
.15 
.16 
.14 


7  Virginia, 
(w«m.) 


90  49 

b     m 

12  35 


54.18  4  .10 
54.30  .13 
54.46  .15 
54.60  .19 
54.70     .08 

54.77  4  .05 
54.80  4  .01 
54.80  -  .09 
54.77  .04 
54.73      .06 


• 
9.79  4 

3.04 

3.91 

3.39 

3.37  4 

3.36  — 

.3.30 

3.19 

3.04 

9.86 

9.66- 
9.45 
9.99 
9.01- 


.81 
14 
06 


09 

06 
13 

10 
90 


91 


w  Virginia. 


82  45 

h      to 

II  55 


31  Cor.Bor. 


61^50 

h      m 

12  46 


9.95  4 

3.13 

3.98 

3.3H 

3.44 

3.47  4 

3.47- 

3.43 

3.36 

3.98 

3.19- 
3.09 
9.9H 
9.87 


.90 
.16 
.19 
.06 
.05 

.09 
.09 


.10 
.11 
.10 


>Caaoiop. 
8.  P. 


54.66 
54.50 
54.50 
54.30 


-  .07 

.68 
.10 

-  .19 


• 

0.54  4 

9.80 
10.01 
10.17 
10.99 

10.36  4 
10.40  4 
10.39- 
10.36 
10.99 

10.91  - 
10.11 
9.99 


330    6 

h      m 

12  49 


.84 

.10 
.14 
.10 


49.79  - 
49.43 
49.9:} 
49.07 

48.98- 


.33 
.84 

.18 
.13 


.07 


.11 
.19 


4H.96  4  .03 
49.05  .13 
49.99 
49.45 
49.78 


e  Corvi. 


Ill  59 

h     m 

12     4 

• 

17.9!)  4  .10 
17.47  .17 
17.6:)  .14 
17.74  .00 
17.81       .05 

17.84  4  .01 
17.84-  .01 
17.81  .04 
17.76  .07 
17.68      .00 


17.58 
17.48 
17.36 
17.94 


.10 
.11 
.19 
.IS 


43  Cephei, 


.90 

.35' 


9.86  -  .14 


50.164 

riO.59 

51.07 


I 


.40 

.45 


355  39 

b     m 

W  53^ 

m 
17.78-9.40 
I.V56  9.08 
13.74  1.80 
19..37  1.19 
11.50      .80 

11.18-  .04 
11.43  4  .40 
19.16  1.00 
13.49  1.40 
15.13    IJO 

17.99  44.J5 
19.61    8.63 


.50    99.98    9.73 


51.60  4  .55 


95.09  48.87 


X 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Feb.  28.6 

Mar.  10.6 

20.6 

30.5 

Apr.    9.5 

19.5 
29.5 
Maj  9.4 
19.4 
29.4 

June  8.3 
18.3 
28.3 

Jul/    8.3 


ff  YirgiDis.  *20Caii.Veo. 


O           / 

78  26 

h     m 

12  56 

Mean 
Bobir 
Dftte. 


Mar.  20.6 
30.6 

Apr.  9.5 
19.5 
29.5 

May  9.4 
19.4 
29.4 

June  8.4 
18.3 

28.3 

July     8.3 

18.3 

28.2 


// 


.31.40  + 


31.70+  .4S, 
32.08      .»   31.55 
32.35      .0:31.68 
32.53      .19,31.76 
32.60  •!•  .03;  31.81  -¥  .04 


.10 
.14 
.11 
.07 


48  50 

k     m 
13    12 


a  Oel«ntu.!B.A.C.45a6J  mYiipiiia. 


175  12 

b     m 

13  22 


o         # 

52  14 

k     m 

13  29 


o  # 

98    8 

k     m 

13  35 


32.58 
32.48 
32.28 
32.01 
31.67 

31.26 
30.80 
30.27 
29.78 


31.83 
.15131.81 
JO   31.78 


.30 
.27 

.43 
.49 
.51 
.47 


31.12 
31.65 


.00 
.03 
.05 
.07 
.06 


31.56-  .10   27.03- 
31.46      .11    26.87 
31.34      .19   26.69 
31.22-  .19,26.50- 


26.91  +  .90 
27.12  .90 
27.29  .14 
27.39  .06 
27.46  +  .04 


27.47 
27.46 
27.39 
27.30 
27.18 


.00 
.04 
.06 
.10 
.14 

.16 
.17 
.18 
.19 


d  Bootis. 


64  22 

h      m 

14     5 


K  Virginis. 


99  45 

h      m 

14     6 


13.35  + 

13.51 

13.62 

13.70 

13.75 


.18 
.14 
.10 
.06 
.04 


13.78+  .01 
13.76-  .03 
13.71  .06 
13.64  .08 
13.55      .10 


13.45 
13.31 
13.17 
13.01 


.19 
.14 
.15 
.17 


50.50+  .17 
50.66  .14 
50.79      .11 

50.88  .08 
50.95      .05 

50.98+  .03 
51.00+  .01 
50.99  -  .02 
50.95      .05 

50.89  .07 


6  Octantis. 

o 

I 

173 

9 

h 

m 

14 

8 

50.81 
50.71 
50.59 
50.46 


.09 
.11 
.19 
.14 


8 

59.60  +1.15 
60.65  .99 
61.45  .65 
61.96  .38 
62.22+  .19 

62.20-  .16 
61.90  .49 
61.35  .68 
60.53  .93 
59.49    1.14 

58.24  -1.39 
56.84  1.48 
55.28    1.60 

53.61  -1.68 


58.59  +1.80 
60.23  1.40 
61.52  1.10 
62.43  .71 
62.94  +  .» 

63.08  -  .06 
62.82  .« 
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o        / 

48  17 

h     m 

22  56 


96°  40 

h     m 

23    8 


July  28.6 

Aug.    7.6 

17.6 

27.5 

Sept.    6.5 


43.75  +  .99 
43.95  .18 
44.11  .14 
44.22  .08 
44.28+  .03 


Oct. 


16.5 
26.5 
6.4 
16.4 
26.4 


Nov.  5.4 
15.3 
25.3 

Dec.  5.3 
15.3 

25.2 
35.2 


44.28 
44.25 
44.17 

44.07 
43.91 

43.74 
43.55 
43.34 
43.13 
42.93 


.01 
.05 
.09 
.13 
.16 

.18 
.90 
.91 
.90 
.90 


27.49+  .91 

27.68  .18 

27.84  .14 

27.96  .10 

28.04  .06 

28.08+  .09 

28.08  -  .01 

28.06  .04 

28.00  .08 

27.91  .10 


27.80 
27.68 
27.57 
27.44 
27.32 


.11 
.19 
.19 
.19 
.11 


42.74  -  .90 
42.54  -  .90 


27.21  -  .10 
27.12-  .08 


38.83+  J» 
39.07  .« 
39.28  .18 
39.44  .14 
39.57      .10 

39.65+  .06 
39.69  +  .09 
39.69-  .09 
39.65  .06 
39.57     .09 


39.48 
39.35 
39.22 
39.08 
38.95 


.11 
.13 
.14 
.M 
.13 


38.82-  .19 
38.70-  .11 


r  Pegasi. 


66""  53 
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23  15 


B 

2.36  +  .99 
2.56  .18 
2.72  .14 
2.84      .10 

2.92  .06 

2.96  +  .09 
2  97-  .09 

2.93  .05 
2.87  .08 
2.77      .11 


2.66 
2.53 
2.39 
2.25 
2.11 


.19 
.13 

.14 
.14 
.14 


1.97-  .13 
1.84-  .13 


z^ 


38.72+  .31 
39.0J  .96 
39.25  .90 
39.42  .14 
39.54      .00 

39.60  +  .04 
.39.61  -  .08 
39.56  .07 
39.46  .11 
39.33     .16 


39.14 
38.92 
38.68 
38.42 
38.17 


.90 
.93 


37.91  -  .95 
37.66  -  .95 
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O  / 

44   10 
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23  32 


2.40+  .98 
2.66  .94 
2.87  .18 
3.02  .13 
3.13      .09 

3.19+  .04 
3.20  -  .02 
3.16  .06 
3.08  .10 
2.97      .13 


2.82 
2.65 
2.44 
2.22 
2.01 


.16 
.19 
.21 
.92 
.22 


1.79-  .22 
1 .57  -  .22 


11.40+  .98 
11.66  .94 
11.88  .90 
12.05  .15 
12.18      .10 

12.26+  .05 
12.28  .00 
12.26 -.04 
12.20  .08 
12.10     .19 


11.96 
11.81 
11.63 
1 1 .43 
11.24 


.14 
.16 
.18 
.19 
.90 


1 1.04 -.90 
10.84  -  .90 


24.95+137 
26.26  1.94 
27.42  1.04 
28.33  .80 
29.01      .54 

29.40+  .95 
29.52-  .63 
29..34  .33 
28.^  .60 
28.15      .83 

27.19-1.04 
26.04  1.93 
24.74  1.35 
23..34  1.49 
21.89    1.43 

20.47  «-l  .39 
19.10-1.34 


t'  Aqiiarii. 

(JSculptorisi. 

108  55 

h      m 

23  38 

118^16' 

h       m 

23  43 

19.48+  .26 

19.72  .22 

19.91  .18 

20.07  .14 

20.18  .10 

20.26  +  .06 
20.20  +  .01 
20.28  -  .02 
20.24  .06 
20.17      .0« 


1.34  +  .27 
1 .50  .23 
1.81  .19 
1.97  .14 
2.10      .10 

2.18+  .06 
2.21  +  .02 
2.22-  .02 
2.17  .06 
2.00      .10 


20.07 
I9.0G 
10.84 
10.71 

10.58 


.10 
.19 
.13 
.13 
.13 


1.08- 

I.8(i 

1.7:1 

1.58 

1.43 


.19 
.13 
.14 
.15 
.15 


19.4.')-  .12 
10.33-  .11 


1.28-  .14 
1.14-  .14 


4.71  +  .97 
4.96  M 
5.18  .19 
5.34  .15 
5.47      .11 

5.56+  J7 
5  61  +  .63 
5.61  -  .a 
5.57  .06 
5.50      .00 


5.40 
5.28 
5.14 
5.00 
4.85 


.11 
.13 
.14 
.14 

.15 


4.70  -  .14 
4.56—  .13 


I 

44.03- 

43.42 

42.97 
42.63 
42.43 

42.r 
42.46 
42.74 
43.15 
43.7: 

44.4: 
45.3( 
46.? 
47.3 

48.5 

49.7 
51.0 


>*Octanti8. 

o 

/ 

172 

39 

h 

m 

23 

45 

33P 


26.03+1.45 
27.38  1.95 
28.52  1.09 
29.41  .75 
30.02      .45 

30.32+  .15 
30.33-  .16 
30.00  .48 
29.38  .76 
28.48     1,09 

27.34-1.94 
26.00  1.41 
24.52  1.53 
22.95  1.59 
21.34     1.60 

19.75-1.54 
18.27-1.49 


a 
32. 

32.: 

32.( 

32.' 

32.1 

32.1 
33.1 
33.1 
33.1 
32.! 

32.! 
32.1 
32.: 
32.( 
32.J 

32.C 
32.^. 
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MOON-CDLMINATIONS,   1886.  885 


386  MOON-CULMINATIOJrS,    1886. 


UOON-CULMINATIONS,   1886.  387 


388  HOON-GULUINATIONS,   188& 


MOON-CDLMINATIONS,   1886.  389 


390  MOON-CULMINATIONS,   188a 


AT  TRANSIT  OF   MOON'S  CENTB£  OVER  THE  MERIDIAN  OP  W 


MOON-CULMINATIONS,   1886.  391 
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k    m 
0  42.3; 

037.1 

0  31.6 

0  25.9 

0  19.9 


6  OI3.d, 

7  0   7.6 

8  0    1.2 

8  23a4^' 

9  23  48.4 


I  22  17.54  4-12  13  36.7; 
121  4.79  12  3  31.6 
I  I9  32.9G  1149  47.0 
1  1744.41  11.3235.9 
I  1541.77    II  1214.5 

I  1327.83^1049 
I  II  5.59  I0« 
I  896.14  95539.1 
I  6  8.56  926  19.9 
I    339.89     85553.4 


tf 


13.3 
13.6 
13.9 
14.1 
14.4 

14.7 

I4JI 
15.0 
15.1 
15.2 


10  2342.0 
1123  35.71 


1  I  15.054-  824  4^9  15.3 
05856.69  7  53  34.9  15.3 
12  23  29.6.  0  56  47.24  7  22  39.2  15.2 
054  48.84  6  5228.0  15.2 
0  5:i   3.35     62324.7  15.1 


13:2323.8 
14  23  18.2 


5.0  0.34 

5.1  0.35 

5.2  0.36 

5.3  0..36 

5.4  0.37 

5.5  0.38 

5.6  0.38 
5  6  0.38 

5.7  0..18 

5.7  0.39 

5.8. 0.39 

5.8  0.39 
5.8  0.39 
5.8  O..-^ 
5.7  0.38 


15  23  12.7;   05132.^+  55550.3  15.0  5.7  0.3d 

t6|2:)   7.5|   050  16.74  530   2.8  14.0  5.6  0.37 

0  4917.69  5   617.1  14.7  5.6  0.37 

0  48  35.69  4  44  45.1  14.5  5.5  0.:i7 

04811.12  4  25  36.0  14.4  5.4  0.36 


I7j23   2.5 

18  22  57.9 

19  2253.6 


I 

20  22  49.6 

21  2245.8 

22  22  42.3 

23  22  39.1 

24  22  36.2 

25  22  :W.6 

26  22  31.2 

27  2-2  20.0, 

28  •>-^27.l 
2!)  22  25.5 


048   4.12-1-4   856.4  14.2    5.3  0.36 


0  48  14.62 
0  48  42.42 
0  49  27.22 
0  50  28.60 


3  54  50.3  14.0  5.2  0.35 

3  43  20.0  13.7  5.2  0.35 

3  34  26.0  13.5  5.1  0.34 

3  28   7.1  13.2  5.0  0.33 


0  5146.07+3  24  21.4   13.0    4.0  0.33 


053  19.13 
0  55  7.23 
0  57  0.79 
0b9  2Cj.2C) 


3  23  6.0  12.8 
3  24  17.1  12.5 
3  27  50.5  12.3 
33341.4  I2.I 


4.8  0.32 
4.7  0.31 
4.7  0.3 1 
4.6  0.:U) 


h    m 


30  2224.0     I     I  56.12+  341  45.3  M.O    4.5  0.30 


Muy  I  22  2<>.H 

2  22  2I.H 

3  22-21.0 

4  2'2  20.3 


I  4  38.82 
I  7  33.87 
I  10  40.80 
I  13  50.10 


3  51  57.1  11.7 

4  4  M.O  11.5 
4  18  24.6  11.2 
4  34  30.2  M.O 


4.4  0.29 
4.3  0.28 
4.3  0.28 
4.2  0.27 


5  2'J  l!>.8     I  1728.67+  4  522:<.0  10.8    4.1  0.27 


6  22  10.0 

7  22  10.5 

8  22  I0.« 
0  22  10.8 

10  22  20-2 
M  22  20.7 

12  -2-2 -21.4 

13  •22-22.3 

14  -2-2  23  4 

15  22*24.6 
10  22  2'>.0 


I  21    n.^.) 

I  24  :.o..->:^ 

I  2*»   0..33 
I  33  1 1 .05 


5  12    1.0  I0.fi  4.0  0.-27 

5  33  16.6  10.4  3.0  0.26 

5  56    6.2  10.2  3.0  0.26 

6  20  25.3  10.0  3.8  0.25 


I  37  31.51  +  6  46  0.6 
I  1-2  \,r^  7  13  14.8 
146  41.17  7  4i:i6.8 
I  51  30  20  8  M  M.2 
I. '>r. -2^.65      rJ  4 1  53.0 


0.8 
0.6 
9.5 
0.3 
0.1 


3.7  0.-25 

3.7  0.-25 

3.6  0.24 

3.5  0.24 

3.5  0.-23 


Marl 


d2225.9l 
17|»27.4 
1^2229.1 
id  »  30.9 


d 


2  653.90|4-  9 
2l2».84i  10 
217  57.4&    10 


2  23  43.90 


22.32.9    22940.34 


II 
12 


46  97.^ 

H.9 

3.4 

»I0.2 

8.7 

3.3 

S4  44  Jt 

as 

3.2 

30    5.1 

8.4 

3.2 

6   8.4 

8.2 

3.1 

21! 

22: 

23< 

I 
J 


22  35.0 
22  37.3 
2239.8 
22  42. 
22  45.4 


242   3.96^ 


^1 


23546.951+12  4249.2 
20  2.2 
5741^^ 


24831.68 
25510.2H 
3   2   0.03 


22  48.& 
2251.8. 


28;  22  55.3 
29, 22  58.9 
30' 23   2.7! 


&I     3.1 
13  20   2.2    8.0   30 

13  57  41^^    7J»    3.0 

14  35  42.6;    7.8  2.9 

15  13  56.2    7.7    2.9 


I 


31  23   6.7. 
June  I 
2 
3 
4 


23  11.0. 
2:<  15.5' 
23  20.2 
23  25.0i 


2    136.54  4    0  13  40.7     9.0     3.4  0.2:} 
2   6  5<.00+  9  4627.6    ^.9    '^.4  Q^^^X 


5| 
6 

I 

7j 

8; 
9 

10' 
12 

13 
14 
15 

16 
17 

19, 
20 

21 
22 
23' 
24 

25| 

I 
26 

27 

28| 
-20 
30 

31 


23  30.0 
2:}  3.5.1 
23  40.4 
23  45.8 
23  51.3 

23  56.0 
0  2.6 
0  8.3 
0  13.0 
0  10.5 

025.1 
0  30.7, 
036.1; 
041.3; 
0  46.5: 

051.5; 

0  56.4: 

1  1 .0, 
I    5.5; 

I  o.s' 

I  13.0 
I  17.8 
I  21.5 
1  -25.0^ 
I  28.3 

I  31.4 


3   9    1.I7|4-I5522I.7 
3t6l3.93j    16  30  45.4; 
32338.50.    17    9    l.o! 
3  31  15.06J    17  47    1.7 
339   3.70!    18  24  36.3 


3  47  4.43;+ 1 9  I  35.4 
35517.18!   1937  48^ 

4  341.77!  20  13  3.5 
4  12  17.89j  20  47  9.2i 
4  21    5.04    21  19  53.0 

4  30  2.54+21  51  2.7 
4  39  9.5o  22  20  25.5 
4  48  25.17    22  47  49.4 

4  57  48.12    23  13    2.9 

5  7  17.09    23  35  55.5 

5  16  50.65+23  56  17.7 
52627.26  24  14  1.9 
5:^  5.29  24  29  2.1 
54543.13    24  41  13.8 

5  55  19.10    24  50  34.9 

6  4  51.94+24  57  5.0 
6  14  19.97,  25  0  45.3 
62:MI.96  25  I  38.6 
6  :W  56.7 1  24  59  40.2 
6  42   3.21    24  55  22.5 

6  51    0.56+24  48  25.0 

6  59  48.03    24  .30    3.3 

7  8  24.99  24  27  25.2 
7  16  50.05  24  13  38.6 
7  25    5.5:1    23  57  51.3 

7  :13  8.47  +23  40  1 1 .5 
7  40  59.55  23  20  47.2 
7  48  38.63    22  50  46.5 

7  56   5.64    22  37  16.9 

8  3  20.56    22  1:^25.0 


7.6  2.9 
7.5  2-? 
7.4  2.!? 
7.3  2.5 
7.2  2.7 

7.1  2  7 

7.0  2.7 

6.9  2.r 

6.8  2.e 

6.8  2X 

6.8  2.tl 

6.e  -2.1: 

6.7  ^.r- 

6.7  '2.^ 

6.7  -2.5 

6.7  2.5 

6.7  2,5 

6.7  -2.5 

6.7  2.0 

6.7  2.5 

6.8  2.6 
G.8  2.6 

6.8  26 

6.9  2.6 
6.0  2.6 

7,0  2.6 

7.0  2.6 

7.1  2.: 

7.2  2.7 

7.3  -2.7 


7.4 
7.5 
7.5 
7.6 


s  .  4         C 


•2.: 

2.«' 

2* 


8  I0  2:U9+2I  48  20.8     7,i-    2.».« 
^17  14.14+21  22    8  6     7.9    3.0 


MERCURY.   188&  395 


FOE  TRANSIT  AT  W 


TENU8,   1886.  897 


VENUB,   1886. 


400  VENUS,   1886. 


HARS,    1886.  401 
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9.7  0.75 
9.7  0.75 
9.7  0.76 
9.7  0.75 

9.7  0.75 
9.7, 0.76 
9.7|  0.75 
9.7:  0.76 
9.6  0.75 

9.0  0.75 
9.0  0.74 
9.0  0.74 
9.G  0.74 
9.6  0.74 

9.6  0.74 
9.0  0.74 
9.6  0.74 
9.6. 0.74 
9.6  0.74 


9.6 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.4 

9.4 
9.4 
9.4 
9.4 
9.4 


0.74 
0.74 
0.74 
0.74 
0.73 

o.ra 

0.73 
0.73 
0.73 
0.73 

0.73 
0.73 
0.73 
0.73 
0.79 


9.4  0.79 
9.4.  0.79 
9.3  0.79 
9.3. 0.79 
9.3  0.79 


0 

I 

0 


9.3 
0.3 


0.79 
0.79 


Date. 


Men 


Fob.  14 
15 
16 
17 
18 

19 
90 
91 
99 
93 

94 
95 
96 
97 
981 

Mi«r.  I 
9 
3 
4 

7i 

8j 

9 

10 

19; 
13 
14 

15; 
16 

19; 
90; 

i 

91 
99 
93 
94 


897.4 
893.3* 
810.3 
815.9 
811.9 

8  7.9 
8  3.|i 
7  6!).ll 
755.9! 
7  61.9 

7  47.9 
7  43.9 
7  39.9 
7  35.3 
731.3 

7  97.3 
7  93.4 
7  19.5 
7  15.6 
7  11.7 

7  7.8 
7  3.9 
7  0.0 
656.1, 
6  59.%! 

648.3; 
6  44.5' 
6  40.G 
6  36.8J 
6  33.0 

699.1 
6  95.3 
691.5 
6  17.7 
6  13.9 

6  10.11 
6  6.3! 
6  9.6 
5  58.H 
555.1 


T 
6 

6 

6 

6 

6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
G 
G 
6 
6 

6 
6 
G 
6 
G 

6 
6 
6 
6 
6 

6 
6 
6 
G 
6 


96  5  51.:».  6 

97  5  47.6  6 

98  5  4:<.8  6 

99  5  40.1  G 
30  5:Ui.4  6 

31,  5.19.7  G 

S^  699.0  6 


711.14 
7  4.11 
6  57.54 
6  51.44 


7  1 8.63  499  49  34 .31 


99  49  45.9 
994957.41 
99  43  8.8 
99  43  90.9 


645.814994331.5 
6  40.661  994349.7; 
6  35.97!  9943  53.8 
63l.7d  99  44   4.9 

6  98.0:|i  99  44  15.8 

I 

44  96.7 

44  37.5 

44  48.9 

44  58.8 

45  9.3 


694.78:499 
699.001  99 
6  I9.7I|  99 
6  17.90!  99 
6  16.58   99 


6I5.74|49945I9.8 
6  15.40:  99  45  30.9 
45  40.5 

45  50.8 

46  0.9 


6  15.54'  99 
6  16.171  99 
6  17.99   99 


6  18.90  499  46  10.9 
6  91.00  9946  90.9! 
6  93.59  9946  30.7 
69G.66  9946  40.5 
630.91    9946  50.1 

6  34.954994659.7 
6  38.77  99  47  9.9 
6  43.77  9947  18.5 
6  49.95    99  47  97.8 

6  55.90    99  47  36.8 

7  1.63  49947  45.8 
7  8.59,  99  47  54.7 
7  15.88  99  48  3.4 
7  93.70  99  48  19.0 
7  31.98   99  48  90.4 

7  40.7349948  98.8 
7  49.93   9948  3G.9 

7  59.50    9948  44.9 

8  9.70  9948  59.8 
890.97    9949   0.5 

8  31.97499  49  7.9 
8  49.71    99  49  15.9 

8  54.60   994999:1 

9  6.9J  99  49  9l».9 
9  19.69    9949:159 

9  39.89499  49  49.4 
946.5149940  48.7 


.0 

.0 
.0 
.0 
.0 

.0 

.0 
.0 

A) 
.0 

0 
.0 

.« 

.0 
.0 


.0 
.0 

.0 
.0 
.0 

(» 

.0 
.0 
.0 
.0 


9.3  0.79 
9.3  0.79 
9.3  0.79 
9.3  0.71 
9.9  0.71 

9.9  0.71 
9  9  0.71 
9.9  0.71 
9.9  0.71 
9.9  0.7 1 

9.1  0.71 
9.1  0.71 
9.1  0.70 
9.1  0.70 
9.1  0.70 


.0  9.1  0.70 

.0  9.0  0.70 

.0  9.0  0.70 

.o|  9.0  0.70 

.0  9.0  0.70 

.0  9.0  0.G9 

.0  9.0  0.69 

.0  8.9  0.G9 

.0  8.9  0.09 

.0  8.9,0.69 

.0  aoo.Go 

.0  8.9  0.69 

.0  8.9  O.dH 

.0  8.8  0.G8 

.0  8.8  0.68 

.0  8.8  0.68 

.0  8.H  0.68 

.0  8.8  0.G8 

.0  8.8,0.68 

.0  8.7.0.68 


8.7;  0.C7 
8.7  0.67 
8.7  0.67 
8.7  0.C7 
8.7  0.67 

I 
I 

8.6  0.67 
M.O  0.67 
H.G  0.67 
8.6  0.G7 
H.O  0.67 


1 .0    8.6  O.GG 


\ 
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9  17.17.' 

3  17  33.1 

4  l7W.f 

e  17  ss.: 

<  I7  9l.i 

7  17  IT.! 

e  17  r4.r 

fl  17  ID.( 

10  17    6.1 

11  17  1.i 
H  16  OS.! 

la  16  M.: 

14  I6B0.4 

15  IS4V.4 
14  16  49.! 
17  I63tl.f 
lij  I634.< 
t»|l630.( 

Wiltl30.« 

91  16-J-J.: 

w  iti  Id.: 


I*,  16  lt.c 
>,  I&  il.] 
I    I4  6n.l 
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FOR  TRANSIT  AT  WASHINGTON. 


D«flii«<l<L 


10  40  46J 
ISIQEH. 
IBSOir. 
165095. 

15  SO  38. 
ie50&9. 

16  &I    1. 

itim.7 

tie  51  38.9  0.3 
18  5164.3    0.3 

1*59  lojj  0.; 

10BS«T.e  0.3 
+1C&94S.!a  0.: 
titl   0  lti.9    0.3 

It)  0  a.?!  0.3 

18  0  3.9  0.: 
i-5»&e.H  0.: 

17  5063.2   0.3|    I 


JJb 


0.3|    I 


3  0.09 
3  0.[» 
SO.fS 


I .»  0.09 
I .»  0.09 
1.3!  0.09 
I  .^  0.09 

I  .^  0.09 
1 .3:  0  09 
1,3  0.0 
1 .3j  0.09 


l7Ha«.T  0.3 

ITMIQ.W  0.:l 

•  175010.9!  0.: 

17  SB  *.«'  0.; 

I7GSS3..S'  0.3 
17  50  44.1 

17  58  34.5.  0.3 


I. S  0.09 

1.9  0.09 

I0.O9 

O.UO 

o.on 

1.3' 0.09 
I. :^  0.09 
1.3  0.09 


+  171)684.4  0.3  l.3|0.09 

I750I3.V  0.3  I.XU.IKI 

I7ea  3.0'  0.3I  f.:io,o!* 

IJB751.7'  0.*  I.:t:i 

176740.1'  0.3j  l.ljO.OU 

ifl757S8.l^  0.3j  l.3|0.0a 

1757  l&.ff'  0.3  l.nil 

17  57   t.»  0.3  1.3  O.OU 

■7B«49.e  0.3J  l.llo.O! 

ITS036.I  0.3.|  l..'N0.09 

D.3'  I. ^I O.OU 

D.:t^  1.3,  0.0'J 

I765B3.3  0.3'  l.3'l 

175538.4  0.3  1.30.09 

l7  55Jtl.-i  0.3  1.3  0.00 
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NEPTUNE,  1886. 


FOR  TRANSIT  AT  WASHINGTON. 

• 

_          _ 

1  Date. 

1 

Meao 

Time 

of 

Tranait. 

Apparent 
Tranait. 

Apparent 

Declination 

at 

Tnntit. 

Hor. 
Par. 

0.3 

Seml- 
diam. 

8.T.of 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

rime 

of 

Transit 

Apparent 

R  Aeeenaion 

at 

Tranait 

Apparent 
Declination 

St 

Transit 

Hot. 
Par. 

II 
0.3 

iS 

1 « 
Soni-  ] 

Oct.   1 

h    m 
14  59.0 

h    lU       8 

34251.15 

O       1        II 

+17  55   7.6 

II 
1.3 

8 

0.09 

Nov.16 

h    m 
1 1  53.6 

h   m     a 
33821.31 

O        1         II 

+  17  39    4.1 

1' 

i.a 

2 

14  55.0 

3  42  47.08 

1754  51.6 

0.3 

1.3 

0.09 

17 

1 1  49.6 

3:^14.40 

17.38  40.8 

0.3 

\.:\ 

3 

14  51.0 

3  42  42.90 

17  54.35.3 

0.3 

1.3 

0.09 

18 

1 1  45.5 

3.38   7.48 

17  38  MSy 

0.3 

l.n 

4 

14  47.0 

3  42  38.62 

17  54  18.7 

0.3 

1.3 

0.09 

19 

11  41.5 

3  38   0.56 

17  37.54.2 

0.3 

1.3 

5 

14  4.3.0 

3  4234.24 

17  54    1.8 

0.3 

1.3 

0.09 

20 

1 1  37.4 

3  37  5:5.65 

17  37  31.2 

0.3 

1.3 

6 

14  39.0 

3  42  29.75 

+17  53  44.6 

0.3 

1.3 

0.09 

21 

1 1  .33.4 

3  37  46.75 

+17  37    8.1 

0.3 

1.:^ 

7 

1 

14  34.9 

3  4225.17 

1763  27.1 

0.3 

1.3 

0.09 

22 

1 1  29.3 

3  37  39.86 

17  36  45.2 

0.3 

1.3 

d 

14  30.9 

3  4220.48 

17  53   9.3 

0.3 

1.3 

0.09 

23 

1125.3 

3  37  32.99 

17  36  22.3 

0.3 

1.:^ 

9 

14  26.9 

3  42  15.68 

17  52  51.3 

0.3 

1.3 

0.09 

24 

1121.3 

3  37  26.12 

17  35  59.6 

0.3 

1.3 

10 

14  22.9 

3  42  10.79 

17  52  32.9 

0.3 

1.3 

0.09 

25 

11  17.2 

3  37  19.26 

17.35  36.9 

0.3 

1.3 

1        '< 

14  18.9 

3  42   5.81 

+17  5214.2 

0.3 

1.3 

0.09 

26 

11  13.2 

3  37  12.41 

+  17  35  14.3 

03 

1.3 

1          12 

14  14.9 

3  42   0.73 

17  5155.3 

0.3 

1.3 

0.09 

27 

11    9.1 

3  37   5.59 

17  34  51.8 

0.3 

1.3 

13 

14  10.9 

34155.57 

17  5136.2 

0.3 

1.3 

0.09 

28 

11    5.1 

3  36  58.80 

17  34  29.5 

0.3 

1.3 

1          14 

14   6.8 

3  4150.32 

17  51  16.8 

0.3 

1.3 

0.09 

29 

11    1.0 

3  36  52.05 

17  34    7.4 

0.3 

1.3 

J5 

14    2.8 

3  4144.98 

17  50  57.2 

0.3 

1.3 

0.09 

30 

10  57.0 

3  36  45..34 

17  33  45.5 

0.3 

1.3 

t 

16 

13  58.8 

3  41.39.55 

+  17  50  37.3 

0.3 

1.3 

0.09 

DtKJ.     1 

10  53.0 

3  36  38.65 

+  17  33  23.7 

0.3 

1.3 

17 

13  54.8 

3  4134.03 

17  5017.2 

0.3 

1.3 

0.09 

2 

10  48.9 

3  36  32.00 

17  33    2.1 

0.3 

1.3 

18 

13  50.8 

3  4 1  28.42 

17  49  56.8 

0.3 

1.3 

0.09 

3 

10  44.9 

3  36  25.38 

17  32  40.G 

0.3 

lA 

19 

13  46.7 

3  4 1  22.75 

17  49  36.2 

0.3 

1.3 

0.09 

4 

10  40.8 

3  36  18.80 

17  32  19.3 

0.3 

1.3 

20 

13  42.7 

3  41  17.00 

17  49  15.4 

0.3 

1.3 

0.09 

5 

10  36.8 

3  36  12.26 

17  31  58.3 

0.3 

... 

21 

13  38.7 

341  11.17 

+  17  46  54.4 

0.3 

1.3 

0.09 

6 

10  32.7 

3  36   5.78  +  17  31  37.4 

0.3     1.3 

22 

13  34.6 

3  41    5.28 

17  48  33.2 

0.3 

1.3  0.09 

10  28.7 

3,35.59..35     17  31  16.8 

0.3     1.3 

23 

13  306 

3  40  59.31 

17  48  11.8 

0.3 

1.3  0.09 

8 

10  24.7 

3  35  52.98     17  30  56.5 

0.3     1.3 

'          24 

13  26.6 

3  40  53.27 

17  47  50.3 

0.3 

1.3  0.09 

9 

10  20.6 

3  35  46.66     17  30  36.3 

0.3     1.3 

25 

1 3  22.6 

3  40  47.16 

17  47  28.5 

0.3 

1.3 

0.09 

10 

10  16.6 

3  35  40.40     17  30  16.4 

0.3     1.3 

26 

13  18.5 

3  40  40.98 

+  17  47    6.6 

0.3 

1.3 

0.09 

11 

10  12.6 

3  35  34.20+17  29  56.8     0.3     1.3 

*i7 

13  14.5 

3  40  34.74 

17  46  44.5 

0.3 

1.3 

0.09 

12 

10    8.5 

3  35  28.05     17  29  37.4     0.3     1.3 

28  1310.4 

3  40  28.45 

17  46  22.:^ 

0.3 

1.3 

0.09 

13 

10    4.5 

3  35  21.96     17  29  18.2     0.3     1.3 

29  13   6.4 

3  40  22.11     I7  45  5«ii 

0.3 

1.3 

0  09 

14 

10    0.5 

3  35  15.95     17  28  59.4'    0.3     i    ' 

30  13   2.4 

3  40  15.72     17  45  37.4 

1 

0.3 

1.3 

0.09 

15 

9  56.4 

335I0.0l|    172«40.O;    0.3     1.3 

31  i  1-2  58.3 

3  40    0.2: +17  45  14.8 

0.3 

1.3 

0.09 

16 

9  52.4 

3  35    4.15  +  17  28  22.7'    0.3     I.IJ 

Nt.v.    1    1*2  54.3 

3  40    2.77     17  44  52.1 

0.3 

1.3 

0.09 

17 

9  48.4 

3  34  58.36     17  28    4.8     0.3     1.3 

2  12  50  3 

3  39  5<).22     17  44  29.3 

0.3 

1.3 

0.09 

18 

9  44.3 

3,34  52.64     17  27  47.21    <>'5     1.:^ 

3  12  46.2 

3  39  49.63     17  44    6.4 

0,3 

1.3 

0.09 

19 

9  40.3 

3  34  47.00     17  27  29.9     0.3     1.3  • 

4   12  42.2 

3  39  43.00     17  43  43.4 

0.3 

1.3 

0.09 

20 

9  36.3 

3.34  41.43     17  27  I2.<);    0.3     1.3  i 

5'  1 2  38.1 

3  39  36.34+17  43  20.3 

0.3 

1.3 

0.09 

21 

9  32.3 

3  34  35.95  +  17  26  56.2     0.3     1.3  ( 

6'  12  34.1 

3  3<J2i».64     17  42  57.2 

0.3 

i.-^jo.oi) 

22 

9  28.3 

3  34  30.5()i    17  26  39.9     0.3     I.:(« 

7'  12  30.1 

3  39  22.92     17  42  34.0 

0.3 

1.3,0.09 

23 

9  24.2 

3  34  25.26     17  26  24.0     0.3     1.3  < 

;            8  12  26.0 

3  3'J  16.16     1742  10.8 

0.3 

1.3 

0.09 

24 

9  20.2 

3  34  20.06     17  26    8.5     0.3     l.:Vi 

9  12  22.0 

3  3!»    9.37'    17  41  47.5 

0.3 

1.3  0.09 

I 
1 

25 

9  16.2 

3  34  14.95     17  25  53.2     0.3      1.3  < 

10  12  17.9 

3  39    2.55  +  1741  24.2 

0.3 

1.3  O.Oi) 

26 

9  12.2 

334    9.93+172538.4     0.3     1.3  i 

1          Iljl2l3.9 

3  38  5i'».70     17  41    0.8 

0.3 

1.3  ().09 

27 

9    8.2 

3  34    .5.00     17  25  23,9     0.3     1.3  . 

12  12   9.8 

3  :W  48.84     17  40  37.4 

j 

0.3 

1.3  0.09 

28 

9    4.2 

3  34    0.16     17  25    9.9     0.3     1.3  ' 

13  12    5.8 

3  38  41.98     17  40  14.0 

0.3 

1.3  0.09 

•29 

9    0.1 

3  33  55.43     1 7  24  56.2     0.3      I  .:n 

14  12    1.7 

3  38  35.10     17  39  50.7 

0.3 

1.3' 0.09 

1 

30 

8  56. 1 

3  33  50.81     17  24  42.9     0.3     1.3  i 

1          15  1157.7 

3  3cj28.2l  +17  39  27.4 

0.3 

1 

1.3  0.09 

1 

31 

8  52. 1 

33346.29  +  1724  30.1|    0.3     1.3) 

i         16 

/  /  53.6 

3  38  21.31 

+  17  39    4.1 

O.i 

\.^ 

.0.09' 

-^1 

B4<4.1 

33341.89 

+  17  24  17.6 

0.3 

1.3  I 
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412  EOLIPSES,  1886. 


ECLIPSES   IN   1886 


9!9B  and  lisis 

o's&i 

9  as 

16   U 

14  50i 

I 


III  dM  jMur  1866  tiiwe  will  be  two  eelipMt,  bolfa  of  the  sun. 

Lr- A  Jhmidar  JBciyi  ^  He  Am,  1886^  M  areh  5,  visible  at  Waabington  ee  a  pi 

BLMMBNTS  OF  THB  BCLIPaS. 

A    h    m     • 

Greenwieb  meeD  tfane  of  ^  in  rigfat  aacenaion,  Maieb  5  10    8  S&A 

h    m     • 

Bon  md  moon'a  R.  A.  98    5  503  Houriy  modona 

Bwa^  deeUoaden  i  ii  S&6  8.                Hooriy  motiQn 

Mooii%  declinatiop  5  49  99^3  8.                 Hoariy  motioD 

Sun'a  aqua,  bor.  paraHa»  8.9            Son's  true  aamidiameter 

Moon's  eqoa,  bor.  paraHa»  54  99.6            Moon'a  true  aemidiaineter 

CIROUMSTAtrCBS  OF  THB  ECLIPSS. 

Eelipse  begba  Marab    5    7  LI  in  long.  166"  13Ji  E .  and  in  bt.  l^Tlf's 

Genual  edipoe  bagiw  5    8  8.3  149  37.1  E  •                     11  28i 

Central  eclipse  at  noon  5  10  8^  149  90^  W.                      0   Qi 

Central  eelipse  eodi  5  19  9.5  90    94  W.                    99  31J 

EcUpae  ends  5  13  9.7  106  43.5  W.                     90  39.< 


IL— ./f  ToUd  Ed^  of  Ihe  Sun,  1886,  August  28-29,  visible  at  Washington  as  a  partial  ed 

BLBMBNT8  OF  THB  BCLIPSB. 

d     h    m      8 
Greenwieb  mean  time  of  ^  in  right  ascension,  August  99    0  58  d2J5 

Sun  and  moon's  R.  A.  10  31  93.59 

Sun's  declination  9  W  2£b  N. 

Moon's  declination  9  10  38.5  N. 
Sun's  equa.  hor.  parallax  8.8 

Moon's  equa.  bor.  parallax  61  91.7 

CIBCUM8TANCE8  OF  THE  ECLIPSE, 

Eclipae  begins  August    98  99  18.4  in  long.    66  23l9  W.  and  in  lat.  if  54^( 

Central  eclipse  begins  28  93  13.3  79  44.4  W.                        9  4Bi^ 

Central  eclipse  at  noon  29    0  58.5  14  26.6  W.                        2  58^' 

Central  eclipse  ends  29    9  37.5  47    2.3  E  .                      91  54i 

Eclipse  ends  99    3  32.4  83  43.0  E .                      19  4a4 

The  regions  within  which  these  eclipses  of  the  sun  are  visible  are  laid  down  on  the  follow 
charts,  from  which  may  also  be  found  the  Greenwich  time  of  beginning  or  ending  wh 
fifteen  or  twenty  minutes,  by  means  of  the  dotted  lines.  i 

la«S 


Hourly  motions 

9.19  and  148. 

Hourly  motion 

0  53. 

Hourly  motion 

10  43. 

Sun's  true  semidiameter 

15  50w 

Moon's  true  semidiameter 

16  49. 

188&  418 


414 


1886. 


^ 


ECLIP8E8,  188&  415 
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WASHINGTON  MEAN  TIME. 


-I 


PHA8KS  OF  THE  MOO.N. 


i 


New  Moon. 


Virnt  Quarter. 


FaU 


\    Juiuary 
*   Pebntarv 

%  Umrcb 
I  Apnl 

June 


4  11  :)5.5 

a  10  <>.4 

5  4  54i.l 
:j  21  22.4 
a  10  :i4.:< 
1  20  47.1 


January 
Febniar>' 

m 

March 

Apiil 

Mav 

» 

June 


d     b     n 
12  19  16.2 

11  9  38.0 

12  20    9.0 
II     3  35^  I  April 
10    9  12.4     May 

8  14  18.5     June 


January 

February 

March 


July  1     4  58.4 

July  :K)  12  17.7 

AuffuM  *?8  19  4(i.l 

Bepti-nilier  -.'7     4  10.4 

October  H)  14    7.2 

NovumUT  25    2  10.3 

December  24  16  46.5 


3     E    in 
19  14  36.6 

18   1   es 

19  11  28.4 
17  21  50.9 
17  8  38.9 
15  20  30.6 


LjMtQiiMiflr. 


January 

February 

March 

April 

May 

June 


26    8  23.1 

25  0    .3.1 

26  17  36.0 
25  12 
25    fi 
Zi  23 


7.2 
27i) 
2(;.6 


Julv 

7  20    9.9 

July 

15  10    0.7 

AnguMt 

6    3  58.0 

August 

14     1  16.0 

Seplember 

4  14  47.3 

September 

12  17  42.1 

October 

4    5  25.2 

October 

12  10  15.7 

November 

2  23  57.0 

November 

11     1  58.3 

December 

2  21  16.8 

December 

10  16  22.0 

July  2:1  14   13.1 

Aiiguat  22    2  3:^6 

September  20  12  47.6 

October  19  21  32.6 

November  18    5  32.2 

December  17  13  30.9 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


ApoKM. 


January 

Februarj- 

March 

March 

April 

May 

June 

July 

August 

Septemlier 

October 

November 

Decemlier 

December 


6 

2 

1 

29 

2t> 

24 


16.1 
17.2 

15.8 

11.0 

6.2 


20  23.8 


18 

14 

10 

8 

5 

2 


13.6 
20.6 
22.;) 
8;) 
1.4 
21.8 
19.1 


Perifwm.                1 

January 

Febniary 

March 

a     h 
19  20.2 
17    9.0 
17  17.6 

April 

May 

June 

14  12.4 

10    7.4 

5    5.7 

July 

3    0.0 

July 
August 
September 
October 

31     5.9 
28  19.9 
26     1.9 
24    «i.7 

November 

20  14.2 

December 

15    &9 

Greatest  Libntiov. 


January 

February 

March 

April 

May 

May 

June 

July 

August 

September 

October 

November 

December 


H     h 

13  20 
11  2 
10  22 
6  15 
3  0 
30  7 
27    4 


37  E. 
57  E. 

29  E. 
6  E. 
6  E. 

47  E. 

30  E. 


25  7  44  E. 
22  13  7  E. 
19  15  38  E. 
17  2  9  E. 
12  6  53  E. 
9    2    2  E. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

October 

November 

December 


d      h     m 

25  22  19  W. 
23  6  18  W. 
23  12  0  W. 
20  9  44  W. 
17  16  27  W. 
13  1  5.3  W. 
9  19  34  W. 

6  13    2  W. 

3  16  20  W. 

1  21  52  W. 
30  0  36  W. 
Q6  18  13  W. 
23  14  45  W. 


FORMULAE  FOR  THE  LIBRATION  OF  THE  MOON. 


Put    /,  tlie  inclination  of  the  moon'n  eqoator  to  the  ecliptic  (ss  1^  20'.8), 

(I,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  loBgitode 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
X«  fit  o',  f^t  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
X',  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  d«ieend> 
ing  node,  ft, 
i,  A,  ft',  (I ,  the  quantities  defined  on  page  276,  where  their  values  for  the  y^ar  nrr  giten. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  tiM 
following  formulv,  in  connection  with  the  tables  given  4»n  pages  *J7t)  and  */77  :  ^ 
i  ^  X  ^  ^  (ViiT  .in  2  (ft  —  >M 

a  as  sin   /  <Mn»  (ft  —  >  I  ' 

tan  B  ^  tan  /  sin   (ft  —  /  1 

V  «  X  -f  A  >   -f  «  * 

The  libration  in  latitude       ^  h 

The  libration  in  longitude  ■■  / 
sin  C 


^^  iMe,  pmg§  277 


-  (T 


a' 


.  tin  •  <^<»'  (^'  +  ^  ~  Q>  «  —  "-  .•  """^  ^^  "  ft'^ 


cos 


Sr 


sin  I 


eos  b 


9T 
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OCCULTATIONS,   1886.  421 
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ELEMENTS  FOB  THE  PBEDIGTION  OF  OOCUIiTATIONS. 
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OCCULTATIONS,   1886. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


II K   ST.VU'm 

AUGUST. 

T 

1 
WoshiniEtoii 
Mean  Time. 

\.T  COJUrSCTIOX  IK  R.   A. 

LlBUtlBC 

ParalWk 

N'aiu«'. 

1 

lt<Hl'nH  fn>m 

Apparent 
[H'clination 

1                    1 
HouTAuglei       r             X'             y' 

N.    S. 

«                  n 

0      / 

il     h    m 

h    m 

. 

Lalande  4055:2    ' 

6     +2.1  »5>  18.9' 

-14  55.1 

13    3  56.7 

-  7  2(i.H   -0.2828    0.5395    +0.1053 

+1!'  -:d 

18  Aqunrii                ' 

5i      2.91      19.6, 

13  21.7 

16  42.8 

+  4  55.8   -0.56c<2    0.5:r>9     0.1205 

-  3  -T4 

X  Capricorn i 

5i      2.89     20.0, 

11  53.2 

14    4     4.0 

-  8     3.6   -0.7723    0.5327      0.132*) 

-M    -!*» 

e-  Anunrii                ' 

5i'    2.85'    20.2, 

12    7.2 

16  25.6 

+  3  55.8   +1.1932- 0.52*)(>      O.I43r; 

+7^  +4^ 

B.A.C.7774 

6A     2.84     20.2 

1            1            ' 

9  36.2 

19  41.3 

+  7    5.8   -1.1321    0.5285.    0.1464 

-I'i  -1**' 

A  Aqiiarii                | 

4     +2.76  +19.8 

-  8  10.9 

15  14  20.1 

+  1   11.9   +0.146:^    0.5248 ! +0.1595 

+41  -27 

78  Aqunrii                | 

64     2.761    19.7 1 

7  48.3 

15  22.0 

+  2  12.0   -0.1092   0.52461    0.1601 

+:i7  -11 

81   Aquarii                1 

64'    2.74 1    19.7! 

7  40.1 

18  57.4 

+  5  41.2  +0.3185  ;  0.5240  j    0.1622 

+5-2  -IT 

8*2  Aquarii                ' 

64     2.74,    19.7 

7  10.9 

19  33.8 

+  6  16.51-0.1222   0.5237.    0.1628 

+«  -A-i 

0  Aquarii 

4    !    2.71      19.4 

1                      I 

6  39.5 

16    1  46.6 

-11  41.6+0.3164    0.5229      0.1659 

+52  -17 

96  Aquarii 

54  i +2.69   +19.31 

-  5  44.6 

4  27.2 

-  9    5.5  -0.25:)4  !  0.5224  ',  +0.1672 

+•*!  -•* 

H.  A.C.8I84 

6    1    2.67     19.0, 

5    9.0 

9  49.4 

-  3  52.6  1  -0.0092  j  0.521 8      0.1693 

+:a  -r^ 

20  Piscium               , 

54,    2.63,    18.3, 

3  23.4 

19  35.7 

+  5  36.9  -0.2863 

0.5212  !    0.1727 

+l:i  -W 

24  Pisciurn 

6       2.62      18J2, 

3  47.0 

22  14.6 

+  8  11.2  +0.6073:0.5212      0.1734 

+76  -2 

29  Piscium 

5       2.59      17.9' 

1                       1 

3  39.4 

ir    2  58.3 

-11   13.2  +1.2874 

0.5207      0.1745 

1 

+•7    40^ 

4  Ceti 

6     +2.58+17.6; 

-  3  10.7 

6    6.5 

-  8  10.4   +1.3053!  0.5208  1+0.1750 

+?7   K-i 

3  Ceti 

6       2.58     17.6, 

3    4.7 

6  21.6 

-  7  55.7   +1.2385  i0.52U8i    0.1751 

+r7  +4:. 

B.  A.  C.  5 

54     2.57      17.5 1 

2  51.2 

6  37.8 

-  7  40.0   +1 .0378 

0.5210!    0.1751 

^i7  4* 

10  Ceti                    ' 

6    !    2.54      16.4 1 

-  0  40.5 

16    7.1 

+  1  33.01+0.2962   0.5210:    0.1761 

+52  -i:« 

B.A.C.237 

64     2.481    14.7 1 

+  2  46.2 

18    5     8.4 

-  9  48.3   -1.2050    0.5225      0.1759 

1                          ! 

-41  ---} 

/  Piscium 

5    ;+2.38  +13.2 1 

+  3     1.1 

19     0.5 

+  3  39.6  +0.<M80   0.5248 

+0.17:% 

+l»0  til 

fi  Piscium 

5    1    2.37      12.0 

5  33.5 

19    1  23.3 

+  9  515   -0.r328   0.5266 

0.1715 

-6  -^ 

V  Piscium 

44;    2.33      n.5 

4  54.9 

7  12.6 

-  8  2J).8  1 +0.9621    0.5280      0.1695 

+fH)  +43 

64  Ceti 

54!    2.24'      8.9  i 

8    2.3 

22  23.1 

+  6  13.3 1+0.0778   0.5338 

0.1618 

+3!»  -2- 

'    f'Ceti 

4 

2.24       8.6 1 

•     8  18.8 

23  12.3 

+  7     1.1  1-0.0886   0.5338 

1               , 

0.1614 

+3l»  -3f 

^  ArietiK 

5     +2.21    +  7.4  [ 

+10     5.7 

•20     5     4.9 

-11    17.1  ; -1.0782;  0.5362    +0.1578 

-:W  --<' 

B.  A.C.7r>5 

64      2.20       7.3 1 

10     3.2 

6     2.9 

-10  21.0-0.8812    0.5365      0.156:» 

-15     -H. 

85  Ceti 

6       2.13       6.4, 

10  15.4 

13  47.8 

-  2  50.5   +0.0951    0.5403      0.1512 

+40  --ib 

//  Ceti 

4    '    2.10       6.4, 

\)  38.1 

14  59.4 

-  1  41.1    +0.9458  '  0.54O6      0.1502 

+IH)   +'^l 

Lai  ancle  5725 

6 

2.06.      4.2, 

12  45.2 

ill     I   20.3 

+  8  20. 1    -0.8976  j  0.5458      0.1412 

-17  -> 

/  Tauri 

4 

+1.94   +  2.7; 

+12  32.7 

12  55.3 

-  4  27.4   +0.8919    0.5523    +<1.12'.»1 

v.M)  v:i 

48  Tauri 

6        1 .75  '  -  0.7  ; 

15     7.0 

22    9  24.1 

-  8  39.9  ; +0.5500    0.56^2      0.h»27 

+7:i  *  -i 

y  Tauri 

4        1.74        1.0 

15  21.2 

n    11.5 

-  6  56.2  1 +0.4830    0.56,58:    0.1006 

♦<57  +1 

58  Tauri 

6        1.72       0.9 

14  49.3 

11   33.8 

-  6  34  8  i  +1 .0775    0.5667      0 iYj\)7 

+!.«>  +4''  1 

m  Tauri 

6        1.74        1.6 

16  30.6 

12  46.9 

-  5  24.2   -0.5750    0.5669      0.0981 

+  2  -b^ 

70  Tauri 

6     +1.71    -  1.5, 

+  15  40.8 

13  46.4 

-  4  26.7  i  +0.3930   0.5678    +0.01  K56 

+6«'  -  ''' 

.  71   Tauri 

6    1    1.70        1.4, 

15  21.6 

14     6.1 

-  4     7.7  :  +0.7596  :  0.5679      0.0!>64 

4'.»<>  ♦!" 

75  Tauri 

6        1.70        1.7 

16     6.3 

15     1.1 

-  3  14.6+0.0663   0.5686      0.u{»50 

+3!«    -i\ 

fP  Tauri 

4        1  69        1 .6 

15  42.6 

15     4.8 

-  3  11.1  !+0.4871    0.5686      0.iM>.-,0 

+6-*  4  -i 

tP  Tauri 

4    1    1.69        1.6 

15  37.1 

15     7.3 

-  3     8.7  j  +0.5864  j  0.5686  ■    O.OtH- 

+7T  *  ' 

K)  Tauri 

6    1+1.67    -  1.7, 

+15  23.3 

15  46.8 

-  2  30.6  +0.8898   0.56I»2    +0.(VJ37 

+>•  vj! ; 

B.  AC.  1301 

5    '    1.68        1.9 

15  56.8 

15  57.2 

-  2  20.5  i  +0.3210  '  0.5693  1    O.OlKiTi 

>,'>.*•   -  7  1 

81   Tauri 

6        1.67        1.7 

15  26.7 

16     0.1 

-  2  17.7  :  +0.8496  i  Oii693      0.09: J5 

+:»»)  ♦•^:! ; 

85  Tauri 

641    1.67        1.8 

15  36.4 

16  31.9 

-  1   47.0, +0.7306 

0.5697      0.0922 

+:ni  4I1;  ■ 

a  Tauri 

I        1.66       2.2 

16  16.8 

18  18.3 

-  0     4.4+0.1864 

0.5706  '    OMiHK) 

1 

^46  -u  . 

a' Tauri 

,5+1 .62   -  2.2 

+15  34.5 

19  44.1 

+  1    18.4  1+1.0510 

0.5715  i  +0.081H^ 

+'.H^    44il»  : 

a-'Tatiri 

5    !    1.62       2.3 

15  41.5 

19  46.9 

+  1  21.1  1+0.9326 

0.5715,    0.08T5 

+'.Hl     ^> 

B.  AC.  1526 

5    1    1.54        3.5 

1                  1 

16  58.4 

23    3  36  4 

+  8  53.8  1  +0.2302  |  0.5765  •    0.0746 

+4';»    -I" 

m  Tauri 

5    ;    1.51        4.5 

18  29.4 

7  51.5 

-1 1     0.3  ,  -1 .0392  ,  0.5793      0.(Ki75 

-31    -Ti 

111   Tauri 

!    ''^ 

1.40        4.7 

1 

17  16.5 

15     5.0 

-4     2.7   +0.6582   0.5833      0  0.-•,4- 

+^7   +li.  ■ 

115  Tauri 

6 

+1.39'-  5.1 

+17  51.8 

16  14.1     -  2  56.1    +0.1133   0.58^8    +0.i»r.:n 

+42  -14  ! 

117  Tauri 

6 

1.38        4.9 

17     8  6 

16  36.5    -  2  34.5   +0.8738^0.5845      O.O.M? 

+1H1  >:i' 

110  Tauri 

^ 

0 

1.37  i      5.5 

18  30.4 

18  20.1     -  0  54.8  ,  -0.4423   0.5849      (».049n 

+  5  -j: 

B.  AC.  1728 

6 

1.35       5.0 

16  58.2 

18  22.5,  -  0  52.5    +1.1400 '  0.5856      0.(>4-X> 

+90   ^^'1 

120  Tauri 

6 

1.36       5.6 

18  27.4 

18  53.0    -  0  23.2   -0.3634    0.5857  '    0.047(i 

1                                1 

+14    -4i 

122  Tauri 

6 

+1.33   -  5.1 

+16  58.0 

20  22.8    +  1     3.3   +1.2362   0.5866  1  +0.0445 

+iHi    +*.-^  j 

127  Tauri 

6 

+1.34;-  6.0 

+18  55.3 

22  45.9    +3  21.1    -0.6683   0.58781+0.0403 

-   4    -W) 
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OCCULTATIONB,   1886.  443 
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OOCULTATIONS,   1886. 


OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1886. 

t 

IMMEB8I0K. 

EMKRSION.                  1 

■4 

9 

TiiK  Star's 
Name. 

« 

:     Date. 

1 

Waahington. 

Angle 

fhmi 

Anicle  from 

Mag. 

Sidereal 
Time. 

h    m 

MeMi 
Time. 

fai    m 

North 
Point. 

o 

Vertex. 

Sidereal 
Time 

Mean 
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APPAREST  ORBITS  OP  THE  SATELLITES  OP  MARS  IJi  FEBBUART  ASD 

AS  SEES  IS  AS  ISVERTLSG  TBLR8COPK. 


Tbe  circle  rcpreseiits  the  disk  of  the  pbnet,  and  i^^  oo  the 
niMUi  modoofl  of  tbe  satellites  ate  not  yet  (Febraanr,  1883)  sulBcicmly  irell 
tbe  tiroes  of  f^reatest  eloogatioii  to  be  very  accurately  predictBd. 


WASHINGTON  MEAN  TIMES  OF  ELONGATION. 
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For  Phol»o<  even  serenth  e*xstem  and  western  eloopitk>n  b  ciieii,  and  for 
tho  inleniKxlwlo  oness  inay  U^  Kniiid  iriih  >iifl5cieni  accuracy  by  adding  the 
sctlelliie. 

IVriotiU-  liine  of  Pbobo-s  i>-  7^  :fc>^  K^.itT7.     Perkxlic  tirae  of  Deimos,  1*  d^ 
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APPARENT  DISK  OF  MARSw 


J:aiuary  15, 
Fehnian-  15. 
Maifvh  15, 
April         15, 
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APPAJUSmr  0BBIT8  OF  THE  8ATELUTS3  OF  JUFITBE  IN  186S, 
A8  8EEN  IN  AN  INVEETING  TELE8COFE, 

(T%t  verUeal  $eaU  iifiot  Hmt9  the  hariztrnkd  one) 

The  obfect  of  thin  figure  it  to  fiicilitat^  the  ideotification  of  the  ■etelHtee  in  ceeee  where 
the  diagruiie  of  confiirtinitioiie  do  not  suffice  for  that  purpose:  reference  to  the  above  diagrun 
enables  one  to  identify  the  inner  nnd  outer  satellite  of  the  pair.  The  central,  Teitical  ellipse 
represents  the  disk  of  Jupiter,  elongated  fire  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  the  orbits  of  the  satellites. 

Pacing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  456 — 476,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  ai^iacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  co?istructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  finom  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing  the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  aa  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  towMnl  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
luration,  one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultstion  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  diak  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  aerves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  difilerent  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
^ven  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  abova  diagram  of  the  orbits,  by  means  of  the  fblk>wing  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 
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WA8HINGtON  MEAN  TIM1»  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 
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WASHINGTON  MEAN  TIME. 


DECEMBEB. 
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... 1 

WASHINGTON  MEAN  TIMES  OF  ELONGATION,  ETC. 

Id  the  diagrun  oo  tiie  preceding  page,  tiie  points  of  tlie  orbits  msricod  ^o**  srs  those  of 

the  eastern  elongation,  as  seen  in  an  inrerting  telescope.    The  apparent  podtlons  €d  a  satellite 

at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  intenral  in  days 

and  hours  which  has  elapsed  since  the  last  east  eiongatiOD.    The  tmnes  of  these  eloogstions 

\      may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  each 
L    eloii|.ation:  the  time  of  every  elongation  yifible  at  Washington  is  therefore  giren.    The  times 

A    of  other  elongations  of  sny  satellite  in  the  same  direction  may  be  found  by  adding  or  sub- 
traeting  any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  iif  elongatioD  and 

coiyunction  are  giren.    The  following  abbreriations  are  used: — 

E.,    East  ElOngatioD, 

L,    Inferior  Conjunction  (north  of  planet). 

W.,    West  Elongation, 

S.,    Superior  Conjunction  (south  of  planet). 

MIMAS. 

JEbf^fofiofis  FiftUe  of  WaMyfiom. 

d     h 

d     h 

.     d     b 

d     h 

d     h 

d     b          1 

Jan.    3  11.3  E. 

Feb.    5  10.7  E. 

Maf.  10  10.4  E. 

Oct.    5  17.2  E. 

Not.  10  12.8  E. 

Dec  12  13.9  E. 

4  10.0  E. 

6    9.3  £. 

11    9.0  E. 

6  15.8  E. 

11  11.4  E. 

13  12.5  E. 

5  ae  E. 

7    7.9  E. 

12    7.6  E. 

7  14.4  E.  '           12  10.0  E. 

14  n.i  E. 

6    7.2  E. 

8   a5  E. 

13    a2  E. 

8  lai  E.  .           17  14.4  W. 

15    9.7  E.  ; 

7    5.8  E. 

13  10.9  W. 

18  10.7  W. 

13  17.5  W.  .           18  13.0  W. 

16    a3  E 

1             11  11.5  W. 

14    9.6  W. 

19    9.3  W. 

14  laiW.  !           19  11.7  W. 

17    a9  E  ! 

12  10.1  W. 

15    8.2  W. 

20    7.9  W. 

15  14.7  W. 

20  10.3  W. 

18    a5  E 

13    a7W. 

16    a8W. 

21    6.5  W. 

16  ia3W. 

21     a9W. 

21  12.7  W. 

14    7.3  W. 

17    5.4  W. 

27    9.5  E. 

22  ia4  E. 

25  14.6  E 

22  11.3  W. 

15    5.9  W. 

21  11.2  E. 

28    ai  E. 

23  15.0  E. 

26  13.2  E. 

23    9.9  W. 

19  11.6  E. 

22    9.9  £. 

29    a8  E. 

24  lao  E. 

27  11.9  E. 

24    8.5  W. 

90  10.2  E. 

23    8.5  £. 

Apr    4    9.8  W. 

25  12.2  E. 

28  10.5  E. 

25    7.1  W. 

21    a8  E. 

24    7.2  E. 

5    8.4  W. 

30  ia7  W. 

29    9.2  E. 

26    a7  W.  i 

22    7.5  E. 

25    5.8  E. 

6    7.0  W. 

31  15.3  W. 

De€.    4  13.6  W. 

29  12.8  E.  * 

23   ai  E. 

Mar.   1  11.5  W. 

12  10. 1  E. 

Nov.    1  13.9  W. 

5  12.2  W. 

30  11.4  E  j 

1 

28  10.5  W. 

2  10.1  W. 

13    a7  E. 

2  12.5  W. 

6  10.8  W. 

31  10.0  E. 

29    9.1  W. 

3    8.7  W. 

14    7.3  E. 

7  1C.9  E. 

7    9.4  W. 

1887 

30    7.7  W. 

4    7.3  W. 

21    9.1  W. 

8  15.5  E. 

8  aiw. 

Jan.    1    ao  E.  I 

31    a4W. 

5    6.0  W. 

22    7.7  W. 

9  14.1  E. 

9    a7W. 

2    7.2  E. 

1 

ENCET-ADU8.                                                                         | 

1 

1 

d      h 

d     h           1              d     h                         d     h 

d     h 

d     h 

Jan.    1  20.5  E. 

Jan.  15  13.5  E.  >  Jan.  29    a2  E. 

Fab.  11  23.0  E. 

Feb.  25  ia9  E. 

Mar.  11    8.7  E. 

3    5.4  E. 

16  22.4  E.            30  15.1  E. 

13    7.9  E. 

87    0.7  E. 

12  17.6  E. 

4  14.4  E. 

18    7.2  E.    Feb.    1    0.0  E. 

14  ia8  E. 

28    9.6  E. 

14    2.5  E. 

5  23.4  E. 

19  16.1  E.              2    a9  E.  !           16    1.7  E. 

Mar.   1  ia5  E.            15  11.4  E. 

1            7    a3  E. 

J 

21    0.9  E.               3  17.8  E.             17  10.6  E. 

3    a4  E.             16  20.3  E. 

8  17.2  E. 

22    9.8  E.              5    2.7  E.  ,           18  19.5  E. 

4  12.3  E.  1           18    5.2  E. 

10    2.0  E. 

23  18.7  E.              6  11.5  E.            20    4.4  E. 

5  21.2  E.             19  14.1  E. 

11  10.9  E. 

25    a6  E.              7  20.4  E.             21  13.3  E. 

7    aO  E.  '          20  23.0  E. 

12  19.7  E. 

26  12.5  E.              9    5.2  E.            22  22.1  E. 

8  14,9  E.  i          22    7.8  E 

14    4.6  E. 

1 

27  21.4  E. 

10  14.1  E. 

24    7.0  E. 

9  23.8  E            23  ia7  E. 

1 

1 
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WASHINGTON  MEAN  TIMES  OF  EAST  ELONGATIONS. 


ENCELADUS— (Omelwled.) 


d    h 

d    h 

d    h 

d    h 

d     h 

d    \ 

Mat.  26    1.6  £. 

Apr.  14  15.0  E. 

Oct.    18    1.3  E. 

Nov.    7  14.7  E. 

Nov.  28    4.0  E. 

D«c  lb  17. 

96  10.5  £. 

15  23.9  E. 

19  10.2  E. 

8  23.6  E. 

29  12.9  £. 

20   1 

27  19.4  £. 

17    aHE. 

20  19.1  E. 

10    a4E. 

30  21.7  £. 

21  la 

29    4.3  £. 

18  17.6  E. 

22    4.0  E. 

11  17.3  E. 

Dec    2    6.6  £. 

22  19. 

90  ia.2  £. 

20    2.5  E. 

23  12.9  £. 

13    2.2  E. 

3  15.5  E- 

24    4. 

31  22.1  £. 

21  11.4  £. 

24  21.8  E. 

14  11.1  E. 

5    0.3  E. 

25  13. 

Apr.    2    7.0  £. 

22  20.3  £. 

26    6.7  £. 

15  20.0  E. 

6    9.2  £. 

26  22, 

3  15.9  £. 

24    5.2E. 

27  15.5  £. 

17    4.9  E. 

7  lao  E. 

28    7. 

5    0.7  £. 

25  14.2  E. 

29    0.4  E. 

18  13.8  E. 

9    2.9  E. 

29  1& 

6    9.6  £. 

.10    9.3  E. 

19  22.7  E. 

10  11.8  E. 

;n  1 

7  18.5  E. 

Oct.  11    4.9  E. 

31  ia2E. 

21  Y6E. 

11  20.7  E. 

1887 

9    3.4  £. 

12  13.H  £. 

Nov.    2    3.1  E. 

22  16.5  E. 

13    5.6  E. 

Jan.    1    9 

10  12.3  E. 

13  22.6  £. 

3  12.0  E. 

24    1.3  E. 

14  14.4  £. 

2  18 

11  21.2  E. 

15    7.5  E. 

4  20.9  £. 

25  10.2  E. 

15  2:^.3  E. 

4    3 

13    6.1  E. 

16  16.4  E. 

6    5.8  £. 

26  19.1  E. 

17    8.2  E. 

5  U 

TETHY8. 


d   h 

d     b 

d       h 

d     h 

d     h 

d 

Jan.     1  14.1  E. 

Feb.    8    8.1  E. 

Mar.  18    2.2  E. 

Apr.  24  20.7  E. 

Oct.  28  20.7  E. 

Dec.     5  1 

3  11.5  E. 

10    5.4  E. 

19  23.5  E. 

26  lai  E. 

30  18.0  E. 

7  r. 

5    8.8  E. 

12    2.7  E. 

21  20.8  E. 

28  15.4  E. 

Nov.     1  15.3  E. 

9    ! 

7    6.2  E. 

14    0.1  E. 

23  ia2  E. 

M 

3  12.6  E. 

11     i 

9    3.5  E. 

15  21.4  E. 

25  15.5  E. 

5    9.9  £. 

13   : 

11    0.8  E. 

17  ia7  E. 

27  12.9  E. 

Sept.  30  13.0  E. 

7    7.2  E. 

15 

12  22.1  E. 

19  16.0  E. 

29  10.2  E. 

Oct.     2  10.3  E. 

9    4.6  E. 

16  > 

14  19.4  E. 

21  13.4  E. 

31    7.6  E. 

•       4    7.r>E. 

11     1.9  E. 

18  11 

16  1(5.7  E. 

2:5  10.7  E. 

Apr.     2    4.9  E. 

<>    5.0  E. 

12  2;^.  3  E. 

2<'»  1* 

18  14.0  E. 

25    8.0  E. 

4    2.2  E. 

8    2.3  E. 

14  20.6  E. 

22  1 

20  11.3  E. 

27     5.3  E. 

5  23.5  E. 

9  23.G  E. 

16  17.9  E. 

24  1 

22    8.5  E. 

Mar.    1    2.5  E. 

7  20.8  E. 

11  20.9  E. 

18  15.2  E. 

2h    ! 

24     5.8  E. 

2  23.8  E. 

9  18. 1  E. 

13  18.2  E. 

20  12.4  E. 

•.i!^    i 

2G    3. 1  E. 

4  21.1  E. 

11  15.4  E. 

15  15.5  E. 

22    9.7  E. 

:^'   : 

28    0.4  E. 

r,  ia4  E. 

13  12.7  E. 

17  12.8  E. 

24     7.0  E. 

18^ 

29  21.7  E. 

8  15.8  E. 

15  10.1  E. 

19  10.1  E. 

26     4.3  E. 

Jan.     1    < 

31  19.0  E. 

10  13.1  E. 

17    7.4  E. 

21     7.5  E. 

28     l.G  E. 

F«»b.      2  16.3  E. 

12  10.4  E. 

19    4.7  E. 

23    4.8  E. 

29  22.9  E. 

4  li 

4  13.6  E. 

14     7.7  E. 

21    2.0  E. 

25    2.1  E. 

Dec.     1  20.1  E. 

*^  h 

6  10.8  E. 

U\    4.9  E. 

22  23.4  E. 

26  23.4  E. 

3  17.4  E. 

DIONE. 


•1      h 

d     h 

d     h 

1             d     h 

d     h 

.1 

Jan. 

2  21.7  E. 

Feb.     4  17.7  E. 

Mar.    9  VA.^  E. 

Apr.   11  10.3  E. 

Oct.   2-5     9.:}  E. 

Nov,  :5t'    .' 

5  15.4  E. 

7  11.4  E. 

12    7.5  E. 

14     4.0  E. 

31     3.(»  E. 

EKm^.     2  2:^ 

8    9.1  E. 

10    5.0  E. 

15     1.2  E. 

10  21.7  E. 

Nov.    2  2t).7  E. 

5  p: 

11     2.7  E. 

12  22.7  E. 

17  18.9  E. 

19  15.4  E. 

5  14,4  E. 

-  1' 

13  20.4  E. 

15  ir>.4  E. 

20  12.<)  E. 

•^     H  1  E. 

11     4 

ir>  14.0  E. 

18  10.0  E. 

23    •;.3E. 

Oct.     9     5.4  E. 

11     1.8  E. 

1:1  Jl 

19    7.7  E. 

21     3.7  E. 

20    0.0  E. 

11  23.1  E. 

13  19.5  E. 

It^  1' 

22     1.3  E. 

2:5  21.4  E. 

2^  IT.7  E. 

14  16.^  E. 

10  1:5.1  E. 

19    V 

24  19.0  E. 

2<>  15.1  E. 

:U  11.4  E. 

17  10.5  E. 

19    (>.«  E. 

22    *J 

27  12.7  E. 

Mar.     1     8.8  E. 

Apr.     3     5.1  E. 

20     4.2  E. 

22    0.5  E. 

24  2< 

30    6.3  E. 

4     2.6  E. 

5  22.8  E. 

2>  21.9  E. 

24  18.2  E. 

27  14 

Feb. 

2    0.0  E. 

ti  20.2  E. 

8  16.5  E. 

25  15.6  E. 

27  11.8  E. 

30    : 
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RHEA. 


d 
Jan.    4 

9 
13 
18 
SS 

27 

31 

Feb.   A 

9 

14 

18 

93 

«7 

Mar.  4 

8 

13 
17 

» 
31 


18.5  £. 
1.0  E. 

13.5  £. 
1.9  E. 

14.8  E. 

2.6  E. 

14.9  E. 

3.2  E. 

15.6  E. 
3.9  E. 

16.3  E. 

4.7  E. 
17.1  E. 

5.6  E. 
18.0  E. 

6.4  E. 
18.9  E. 

7.4  E. 
19.8  £. 

8.3  E. 


<r 

Got.   2 

7 
U 
16 
20 

25 

29 

Nov.  3 

7 

12 

17 
21 
26 
30 
5 


DfHS. 


Apr.   4  20.8  £. 

9  9.3  E. 

13  21.7  E. 

18  10.2  E. 


9 
14 
18 
23 
27 


19.8  £. 
8.4  E. 

20.9  E. 
9.3  E. 

21.8  E. 

10.3  £. 
22.7  E. 

11.2  E. 
23.6  E. 
12.0  E. 

0.5  E. 

12.9  E. 
1.2  E. 

13.6  E. 

2.0  E. 

14.3  E. 
2.6  E. 

14.9  E. 

3.1  E. 
15.5  E. 


1887 

Jan.   1      3.8  E. 
5    16.1  £. 


TITAN. 


Jan. 


d 
8 

6 
10 
14 

18 

22 

26 

30 

Feb.  3 

7 

11 
15 
19 
23 
27 

Mar.  3 

7 

11 

15 

19 

23 

27 

31 

Apr.  4 


— 1 
18.0  a 
18.0  E. 
18.0  L 
11.8  W. 
11.3  & 

10.7  E. 
10.3  L 

9.8  W. 

9.4  8. 

9.0  £. 

as  I. 

aow. 
7.5  a 

7.0  E. 
6.41. 

6.8  W. 

5.3  a 
5.0  E. 
4.8  L 
4.6  W. 

4.4  8. 

4.5  E. 
4.61. 

4.6  W. 


Oei. 


4 
1 
6 
9 
13 
17 

81 

85 

89 

Not.  8 

6 

10 
14 
18 
88 
86 

30 
Dec  4 

8 

18 

'    16 

20 
24 


38 


"T 

11.4  a 

11.6  £. 
11.6 1. 

11.7  W. 
11.6  a 

11.5  E. 

11.8  L 
11.0  W. 
10.8  a 
10.5  E. 

10.0  L 
9.6  W. 
9.18. 
a7E. 
&8L 

7.6  W. 
7.08. 

6.4  E. 
6.01. 
5.6  W. 

5.08. 

4.5  E. 
3.81. 
3.0  W. 


HTPERION. 


Jao. 


d 

8 

8 

13 

18 

84 

89 

Feb.  3 

9 

14 

19 

85 

Mar.  8 

7 

18 

18 

83 

89 

Apr.  3 

8 

14 

•     19 

24 

30 

May  5 


"T 

81.0  a 

5.0  E. 
13.01. 
21.0  W. 

4.98. 

18.6  E. 
80.01. 
3.8  W. 
10.5  8. 
laOE. 

1.51. 

8.8  W. 
16.0  a 
83.5  E. 

7.51. 


il E 

8ep.l6   11.0  a 

81    19.0  E. 

27     3.1  L 
Oct.  8    11.8  W. 
7    19.5  a 

13  3.8  E. 

18  12.01. 

23  20.0  W. 

29  3.9  8. 

Nov.  3  11.7  E. 


8 
14 
19 
84 

30 


15.8  W.  jDec  5 
0.0  8.  10 

aO  E.  15 

ia8 1.  21 

0.3  W.  26 


19.3 1. 

2.5  W. 

9.88. 
17.2  E. 

0.61. 

8.0  W. 
15.68. 
23.0  E. 

aoi. 

12.9  W. 


8.4  8. 
ia5  E.     1887 
0.5 1.      Jan. 
a5W.  I 


31    19.8  8. 
6     2.8  E. 


{Inferior  Co^f  unction 
Superior  CkmjuneHon 
Boat  Elongation    . 


January  1 
January  20 
Febraary  10 
March        8 


March  88 
April  11 
May      1 


Jane  11 
Jnly  8 
Joly  83 
Angoat  12 


September   1  I  November  20 
September  21    December  10 


October      11 
October      31 


December  29 


FHK   APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


OfMBWidl 

Mmb 

KOOB. 


Jan. 

Feb. 
Mar. 


0 
20 
9 
1 
21 

Apr.     10 

30 

May    20 

June     9 

29 

Joly  19 
Ang.  8 
28 
Sept.  17 
Oct,       7 

27 
16 
6 
26 
31 


Outer  Outer 
Mi^r  Minor 
A3d«.  AxU. 


Nov. 
Dec. 


46.61 
46.13 
44.95 
43.46 

41.88 

40.40 
39.15 
38.21 
37.60 
37.35 

37.43 
37.87 
38.67 
39.77 
41.14 

42.69 
44.23 
45.53 

4r,  ••  J 

40 


I 


4'i 


20.49 
20.51 
20.12 
19.53 

ias4 
iao9 

17.45 
16.86 
ia36 
15.97 

15.69 
15.53 
15.51 
15.66 
15.96 

ia46 
17.09 
17.78 
ia41 
18.54 


P 

IncUnation  of 

Notviom 

Semi-MlDor 

Axis  to  Circle 

of  Deelinatioii 

fttun  North 

toSMt. 


O  I 

6  39.0 
6  32.6 
6  27.8 
6  25.9 
6  27.5 

6  32.4 
6  39.5 
6  47.9 

6  5a6 

7  4.1 


I 

TbeEteivatlea 
oftheXvtIi 

above  the 
Ptaaeefthe 


I' 

TbeXlevetioe 
of  the  Sob 
above  the 
tofthe 


7 
7 
7 
7 
7 

7 
7 
7 

7 
7 


11.6 
17.0 
21.0 
23.6 
25.0 

25.7 
25.7 
25.0 
23.5 
83.0 


8^   4.6  I 
86  83.7 
86  35.5 
86  48.8 
86  43.3 

a6  3a5 
26  87.9 
26  10.6 
85  47.6 
85  19.0 

84  46.8 
84  13.1 
83  39.8 
23  1L5 
88  51.0 

82  40.9 
88  43.9 
88  50.5 

83  84.3 
83  31.3 


al  4.6 
85  50.5 
85  54.0 
85  4ai 
85  48.0 

85  35.7 
85  89.8 
85  88.8 
85  15.1 
85    7.8 

85  0.0 
84  52.0 
84  43.9 
84  35.4 
84  8a6 

84  17.5 

24  as 

83  50.0 
83  49.3 
83  46.9 


eooBted  oa  Pleae  of  Bkam 
tnm  the  Kiac'e  Ae- 


Kqvetor. 


151  4.6 
149  23.6 
148  11.2 

147  42.8 

148  3.6 

149  11.3 
l.'iO  5a6 
153  15.8 
lo5  52.8 
158  39.7 

161  87.3 
164    a4 

166  2a4 

168  24.4 

169  46.2 

170  8a2 
170  20.6 
169  30.2 
168    5.0 

167  40.6 


BeUptSo. 


108  26.4 
106  45.5 
105  33.2 
4.9 
25.7 


105 
105 


106  23.5 
108  20.9 
110  3H.2 
113  15.3 
116    2.3 

118  49.9 
121  27.1 
123  51.2 
125  47.3 
127    9.2 

127  49.2 
127  43.7 
186  53.4 
125  28.3 
125    4.0 


The  factor  to  be  multiplied  by  a  and  h  to  obtain  the 

=  0.8801 


axes  of — 


The  Inner  ellipse  of  the  outer  ring 
The  outer  ellipse  of  the  inner  ring 
The  inner  ellipse  of  the  inner  ring 
The  inner  ellipse  of  the  dusky  ring  =s  0.5486 

K0TB.^Tbe  noKBtire  aign  of  I  indicetee  thsi  the  risible  sorfkee 


=1  0.8599 
a  0.6660 


log  factor  =  9.9445 
log  factor  =  9.9344 
log  CMtor  =  9.8288 
log  fkotor  =  9.7398 

of  the  ring  is  the  eoathani 
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V 


Date. 

Podtloa 
ABffle. 

Appw« 

DtetaM 

Jan. 

231.0 

16>) 

Sept. 

233.0 

1&5 

Nov. 

2:12.5 

17.0 

APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  IWi^ 
AS  SEEN  IN  AN  INFESTING    TELESCOPE, 


WASHINGTON  MEAN  TIMES  OF  EIX)N(;ATIONa 


utb  WtMit. 

North  Eam. 
d      b 

• 

8«»nth  West. 

North  East 
d      h 

South  Wnrt. 

NoHliBaot. 

il      h      1 

d      h 

d      h 

d     b 

1 

Jan. 

0  ll.O 

Aug. 

26  10.5 

Aug. 

29    9.1 

Oct. 

30     1.9 

Nov. 

2    0.5 

1.       3    9.4 

6    H.O 

8ept. 

1     7.5 

Sept. 

4    6.1 

Nov. 

4  22.9 

7  21.6 

9    6.4 

12    5.0 

7     4.5 

10    3.1 

10  20.0 

13  18.6 

15    3.5 

18    2.1 

13     1.6 

16    0.2 

16  17.0 

19  15.6 

21     0.5 

23  23.1 

18  22.6  . 

21  21.2 

22  14.1 

25  12.7 

26  21.6 

29  20.2 

24  19.7 

27  18.3 

^  11.1 

Dec. 

1     9.7 

y.       1  18.7 

Feb. 

4  17.2 

30  16.7 

Oct, 

3  15.3 

Dec. 

4    8.1 

7    6.H 

7  1.K7 

10  14.3 

Oct. 

6  13.8 

9  12.4 

10    5.2 

13     3,8 

13  12.H 

16  11.3 

12  10.8 

15    9.4 

16    2.2 

19    0.9 

19    9.H 

22    8.4 

18    7.9 

21     6.5 

21  23.3 

24  21.9 

25     6.9 

2H    5.5 

24    4.9 

27     3.5 

27  20.3 

30  19.0 

riie  above  tiiiu^a  are  thoHe  of  each  paasBge  of  the  satellite  through  an  apuia  of  ha  appsrent 
»it  The  |K>!<ition  of  the  aatellite  at  any  other  time  may  be  found  by  measuring  around  the 
»it  from  the  :i\ni\H  \ivnt  {m^^^ed  through,  remembering  that  the  radius  Tector  of  the  aatellita 
icrilieft  oqiinl  areai*  in  equal  time^. 

*criod  of  the  Miteliite  of  Neptune,  5**  2I''.04.'5. 

n  the  abovv  diagrams,  the  central  circh*  repreaeiita  the  pbiiiet^  and  ia  on  tba 
the  orbha. 
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WASHINGTON  MEAN  TIME. 


d     h     in 

Jan.     2  13  46 

2  14    - 

3  4- 

7  19    - 

8  13    5 

9  17    - 

12  19    - 

13  -    - 

14  23  36 

17  19  59 

19  9  - 
19  15  - 
23    8  43 

23  20    - 

24  0  48 

24  3    5 

25  8    - 

27  19    - 

28  19    - 

29  18    - 

Feb.    2    3    7 
5    1  28 

5  17    - 

6  6- 

10  16    - 

11  7  1> 
14    3  51 

18  2  - 
18  n     - 

18  22    - 

19  13  12 

20  8  •-><) 
20  1*:^  2 
^i  22  - 
27  IG    - 


Mar. 


2  13    - 

3  4  57 
5  -    - 

5  19    - 

6  0  44 

9  20    - 

9  2:^    - 

JO  13  41 

13  11   10 

14  13    - 

18     8  "Ti 

J!)  14  :n 

1!>  21    1!> 
lU  23     - j 
21      1     - 

21    10    - 
21  20    - 


PLANETARY    CONSTELLATIONS. 


<J   8  J) a-    234 

^      greatest  Hel.  Lat.  N. 

5       greatest  eloiig.  W.  23  ^ 
6  9  1> 9-038 


<5  Ij  /i  Geminorum    >2 

^  Stationary. 

9  greatest  brilliancy. 

6V  D W4- 

6  h  1> ^4- 


5        inQ 

21      Stationary. 

(J  <j  J) 

6  2tl> 


0  0 


2  58 
4   8 


•         •         •         • 


2  50 
S.E.1  51 
—    0  17 


<5  §  D 

^  Stationary. 

9  Stationary. 

y;  Stationary. 

^  in  Aphelion. 


6  ^  1> g—    524 

6  9  1> 94-    6    0 

9       in  Perihelion. 

X      in  Aphelion. 

6  ^  D ^4-    3  10 

6  h  1> >24-    4  21 

6  9  Q  Inferior. 

<5§9 5  — 11  23 

§       greatest  Hel.  Liit.  S. 

6   i  D cT  4-    3  50 

6  21  D 21-  0   8 

6%1> §-   1  II 

<5   5  O  Superior. 

9       greatest  Hel.  Lat.  N. 

>2       Stationary. 

6  9  1> ?+  <>J1 

O       eclipsed,  vis.  at  Wash. 

6   ^   1> §4-08 

9       Stiitionary. 

6  ^^  :d y;  +  3 15 

6>2:D >24-    4  27 

5J        ill  Perihelion. 


6    S  D (?4-4  27 

(5  ^  :d 21 -h  0 13 

(^  ?  D $  -    M5 

O       entere  *Y*j  Spring  coin. 

8 :iiQ   ■ 

g       greatest  elong.  E.    18  40 
D  >20 


d     h     m 
Mar.  24  21     - 

25  17    - 

26  -  - 
29  13  - 
31     2  30 


Apr. 


May 


4    6  51 
6  20  37 

8  11- 

9  18  56 

14  7  57 

15  18  47 

16  5    - 

16  5  8 
18    4    - 

22  II     - 

24  17  - 

27  13  - 
29  12  7 
29  14  - 

1    7  36 

4    5  20 

6  21     - 

7  4  43 

11  19  12 

12  22  38 

13  10  54 
15  13    - 

17  21     -! 

23  8    - 

28  20    - 

29  8    9 

30  13    - 

31  15  49 


greatest  Hel.  Lat  N. 

greatest  brilliaocy. 
y       Statiouar>'. 

6  9  1> '•  •  9+  I 

«J  «  D «+  6 

6W1> W  +  3 

i  \i  0  Inferior. 

6  ii> i+  ■■ 

6  2n> 2t+  ^ 

^       Stationary. 

6Q1> '.  .   S-' 

S       in  8 

Q       Stationary. 

9        in  O 

i}       ui  Aphelion. 

6  9  1> 94- 

9        gi"e;ite.><t  elong.  W.  4 

<55J) «- 

<5  W  J) *^-  4- 

g        greuie^t  elong.  W.  t 

6  h  D >2  4- 

<5  (?  J) ^4- 

<J^  J) 21 


6  ^  1> S- 

6  U-O 

g        g|•(»ate^^t  HhI.  Lit,  5? 
21       Stalioiian. 
9        in  Aphelion. 


6  9  D 9 


6  '^'  5 

6  ';-  D 


31  20  17    6  ^  2> g  4- 

6  h  D >2  4- 


June    3  16  33 

5  22    - 

8  1(>    8 

9  4  '^2 
9  15  43 
9  19     - 


10  12    -,n  cf  O 


10  12 

11  10 
17  17 

20    8 

20  K) 
20  20 
20  21 
22  7 
24  IG 

26  14 

27  17 


5       in  Perihelion. 
-    <5  S  O  Superior. 
D21Q 
6  ^  h S 


6 


5  greatest  Hel.  L;it.  S 

O  enters  Z3,  Summer  < 

g  greatest  Hel.  Lat.  N 

^  ,i  Virgiuis    .     ^  — 

SO 


6^9 ^-h 

6  i2l S- 
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WASHINGTON  MEAN  TIME. 


d 

h    n 

0116  38 

3  3 

38 

637 

tily  1 

8  39 

3 

0  - 

3  19  54 

3 

9  - 

6 

13  56 

6  30  3 

6  31  45 

7 

3  - 

8  31  - 

14 

7  - 

18 

19  - 

19 

3  - 

34 

13  - 

35 

13  39 

38 

5  - 

38 

534 

39 

0  47 

31  33  56 

tuf.  3 

0  - 

3 

3  57 

3 

6  39 

4 

5  40 

7  33  - 

13  30  - 

15 

15  - 

15  31  - 

16 

0  - 

30 

6  - 

31 

31  51 

33 

3  - 

35 

11  - 

35  16  33 

37 

3  31 

37  16  9 

38 

19  - 

38 

-.  _ 

30  18  33 

30  31  45 

bpt  1 

16  - 

130  - 

1  30  34 

6  11  - 

11 

3  - 

16  30  - 

18 

3  50 

18 

4  - 

33 

5  19 

33  10  - 

35  33  35 

37 

3  0 

PLANETABT   CO 

<J  W5 W-t-   52l' 

<J  9  5 9-H   8S7 

6  h  i ij-H  3 51 

O      io  Apogee. 
<J  tf  5 tf-f-    4  35 

6  hO 

6  2n> 21-  Ota 

61t> i  -  ^   ^ 

<J  S  J> 5-    134 

jf      greatest  Hel.  Cut.  N. 

6  &  i S+   OM 

tf      greatest  elong.  E.  36  54 

«y      ill  8 

tf       in  Aphelion. 

<5  V  j> t;;  ^  3  31 

i  9     tt  OemiDorum  9  —  9   5 

<59J 9-4-  3  46 

6  h  J> >2  -h  3  45 

<J«J) a-  3    5 

Q       Stationary. 
<5Aj A—    150 

6  9h $-0  1 

S       neatest  Hel.  Lat  S. 

9     u>Q 

6  &21 §-033 

a  VO 

<5  W  >' V-H   335 

21      in  AphelioD. 
^       Stationary. 

6  h  1> h-^  3^ 

<J9J 9-H   3  10 

<Jtfl> g-h    0  14 

$      Stationary. 

0      pclipeedy  Tis.  at  Waah. 

^       mateat  elong.  W.  18   5 

i  3  ^ <J-   536 

Q       in  Perihelion. 
i  9      aLeonis  .  .    9  +   0  38 

$      greatest  Hel.  Lat«  N. 
J V-+-   3  31 

9       in  Perihelion. 

<J  h  > >l-h   339 

O      enters  ^  Autumn  com. 

4J9> 9-4-0  34 


N8TELLATI 


9  E  n 
8ept.37  8  0 
37  11  - 
37  17  39 
39  1  > 
30  16  - 

30  16  33 

Oct  3  9- 

9  0- 

10  7  - 

10  8  - 

13  18  - 

14  33  - 

15  8  36 
19  14  7 

30  11  - 

33  4  - 

34  30  57 

35  13  39 

35  19  50 
37  19  41 

39  17  1 

Nov.  3  13  - 

9  20  - 

11  13  58 
13  7  - 

15  19  :iO< 
18  3  -. 

31  7  16; 
33  7  37 

33  15  - 

34  30  5:) 

36  3  5«i 

37  30  40 
88  31  - 

Dec.  3  II  - 

3  19  - 

3  30  - 

3  11  - 

5  10  - 

8  31  5 

13  13  - 
13  33  50 
13  19  - 

18  14  37 

19  33  31 

31  4  - 
33  14  - 
33  30  45 
3333  - 

35  4  30 

37    1  36 


0N8. 

<JSJ s-^^ 

5  Q  QQuomor. 

62tl> ^-3  9 

6&9 S—   034 

<$  00 

<J  b| 5-033 

«       inO 

9       greatest  Hel.  Lat.  N. 

6  &9 S-    053 

D  no 

<JWJ W-h    3 34 

6  h  1> »i-h3  16 

t}       in  Aphelion. 

6  9  21 9-f-   0  18 

6  O  1> 0—   2  18 

<J  J?  > jj—   335 

<J  9  J 9-236 

<5  8  J 5-7    4 

6  i  ^ ^-66 

ri       Stationary. 

Q       greatest  Hel.  Lat«  8. 
<5Ur> V-h    3  17 

5       greatest  elong.  E.   33  38 

<5>2> h-4-3    3 

<J  $  > a-    333 

<5  2f  > 5-3    1 

5       Stationary'. 

<J9J 9-    4  41 

<5  8  > 8  —    5  40 

6  S  1> <J-58 

«       iuO 
6  9  ©Supenor. 

6  9  Q)  Inferior. 

<J«9 «-H    114 

g       in  Perihelion. 

9       inO 
<JV> V-h330 

g       Stationary. 

6h^ >l^.    359 

»       greatest  Hel.  Lat.  N. 

<5  if  > S-   334 

0*     enters  \J^  Winter  com. 
Q       grmtent  elong.  W.  33    6 

<5  9  > g  -    3    5 

J       greatetft  Hel.  Lat.  S. 

<S  9  D- 9  -    4  39 

6  3  J^      ^-339 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERI8  AND  NAUTICAL  ALMANAC. 


PART  r— THE  BPHEMEHIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Thb  greater  portion  of  this  Ephemeria,  embracing  the  poBitions  of  the  sun  and  moon ; 
tli6  distancoB  of  the  moon  from  the  oentres  of  the  snn  and  the  foar  most  conspicuous 
planetSy  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury ,  Venus, 
Mmn^  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
oootains  the  ephemeris  of  Uranus  and  Neptune,  the  heliocentric  coordinates  of  the 
•even  mi^or  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
kHigitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
tbe  equation  of  equinoxes,  etc 

TIME. 

Astronomers  make  use  of  several  (liferent  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
solar  time;  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
bj  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Sohir  Time, 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun^s 
transits  orer  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  aroid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  lletitious  sun,  called  the  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfbel  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  164ninutes  of  time. 

Jfsea  Solar  TVsie,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  arc  regulated 
lo  msan  solar  time. 

S&!n^  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 
Tbe  diflbrence  between  apparent  and  mecm  time  is  called  the  Elquaiion  of  Time,  By  means 
of  it  we  change  apparent  to  mean  time,  or  tne  reverse.  Thus,  if  tlie  apparent  time  be  given, 
ibe  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
lioie,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  1  of 
die  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
•ions  of  the  stars  are  coimted.  This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time,     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  ov«raif 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3™  56*  shmterte 
the  mean  solar  day;  365^  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  tfe 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  wilb  h 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  ^ 
moan  time,  or  ordinary  clock;  and  the  former  gains  on  the  latter  about  3™  56*  per  day,  so  tim 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  tine 
clock. 

Day, — The  Civil  Day^  according  to  the  customs  #f  society,  commences  at  midnight,  uA 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each ;  of  which  the  fim 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  sanne  date.  It  also  com- 
prises twenty-four  hours;  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  eithe*"  appareoi 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9tK 
2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14**,  astronomical  time;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9th,  2^',  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  — If  the  civil  time  is  marked  A.  M.,  taktou 
from  the  day  and  add  twelve  to  the  hours^  and  the  result  is  the  astronomical  time  wanted ;  if  tk 
civil  time  is  marked  P,  Af.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had 
without  further  change. 

To  chancre  astronomical  to  civil  time,  we  simply  write  P.  M.  after  it^  if  it  is  less  than  1*2 
hours.  If  greater  than  12  hotirs,  we  subtract  12  hours  from  it,  add  1  to  the  days,  and  icri^f 
A.  M.  F'or  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'cKx-k, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west.,  added  to  the  loca' 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Grecuwicli 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordirianh 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  meanw 
si(l(»real  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months;  and  to  each  month  are  assigned  eighteen  pag*"*. 
ihe  contents  of  which  are  as  follow:  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Suti^s  Apparent  Rishi 
Ascension,  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  difffr- 
onccs  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Grecuiwich  apparent  noon,  juid  adding  the  amount  to,  or  subtracting  it  from, 
the  (|uant:ty  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  g'ven  (Greenwich  apparent  time.  The  hourly  differences  are  given  lor 
the  instant  of  a|)j)arent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  bf 
first  interpolated  for  half  \\\o  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
lime  is  0'  0"  0^.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  lime,  or  lime  after  Greenwich  apparent  noon;  if  east,  it  is  time  befoff 
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Greenwich  apparent  noon.  The  longitude  of  any  place  ia  therefore  employed  in  reducing  the 
qcHUititiM  on  thb  page  to  apparent  noon  at  the  place. 

The  right  aicensioo  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
diflerence  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  decllnat'on  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun^s  declination  be  required  at  apparent  noon,  1886,  May  90,  at  a  place  whose 

bngitude  is  18(f  20^,  or  12^  1>  20*  west  from  Greenwich. 

• 

Local  apparent  time  May  ^lO, 

Longttode  firom  Greenwich  (additive) 

Greenwich  apparent  time    .  May  30, 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12''.022 
after  Greenwich  apparent  noon  on  May  90,  or  11^.978  before  Greenwich  apparent  noon  on 
May  81. 

On  page  74  of  the  Ephemerts  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  2V.  1 4 

May  31,  at  Greenwich  apparent  noon  21.19 

Difference  for  one  day  .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
is  half  way  between  Greenwich  noon  and  the  time  of  obRervation ;  that  is,  for  6  hours  nAer 
Greenwich  iKX>n  of  the  90th,  tliis  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day ;  so  the 
is  as  follow :  — 


b 
0 

m 
0 

• 
0 

12 

I 

20 

12 

1 

20 

Differencti  for  one  hour,  May  30     .  22.14 

Change  for  one  day  (or  0".95)  X  0.25  OiM 

Difference  at  6  hours  aAer  noon  21.90 

2r'.90X  12.022»263".3s4'23''.3 

Declination  at  Greenwich  noon.  May  30  .  .  N.  21  4(5    6.6 

Change  in  12.022  houra  (additive)  4  23.3 

Sun'a  declination  at  time  of  obeerration    .  .  N.  21  52  29il 

When  the  time  of  obeervation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  gi%'en,  the  time 
ia  11^.976  before  Greenwich  noon  of  May  91;  half  this  interval  is  about  0.25  of  n  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  2P^49.     Then,  we  find :  — 

Declination  at  Greenwich  noon,  May  31  N.  21  56  466 

Productof2l".43X  11.978 ^256'' 7  ( subtract! ve)  4   16.7 

Son's  declination  at  time  of  obnervation  .  .    N.  21  r>2  2!M* 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  ns  their  agreement  will  nhow 
both  to  be  right 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nean^st  half  minute ;  and  the 
reduction  may  be  found  by  Table  V  of  Bow  ditch's  American  Practical  yari^ator. 

The  equation  of  time,  as  has  been  before  explained,  Ih  the  numbt*r  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  on  observation  of  the 
■un,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  whirh  tlie 
eqtiatton  is  to  be  applied.  When  there  is  a  change  in  the  course  of  thc>  m<»nth  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  |>oiutH  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  1,  is  the  mean  time  of  apparent 
noon,  or  the  hour«angle  of  the  mean  sun  at  that  instant. 
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The  Sun's  SemidiameUr^  and  the  Sidere^d  Time  of  SemidiameUr  Passing  Meridian  are  tb 
given  on  page  I.  The  sun^s  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or  Iowa 
limb  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of  the  liab 
from  the  moon  or  some  other  object,  to  the  distance  frcHn  the  centre  of  the  sun.  The  skkreil 
time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of  the  iub'i 
centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  ben 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  fint,or 
western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limk 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun^e  Apparent  Right  Atea^ 
Han^  and  Declination,  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.  Tbe 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  lised  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwidi 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  tbe 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  mending 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  Tbe  quao- 
tities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  die 
sun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  if 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greeewicii 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  bv  using 
the  iiourly  difference,  9''.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  inten^ls 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  sam^ 
pur[)osc  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sijiTs  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained:  this  being  added  to  the 
local  meim  time  will  give  the  sidereal  time. 

The  sid(;real  time  of  mean  noon,  feduced  for  the  longitude  of  the  place,  is  also  used  io  o^n- 
vrrtin*^  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
givrs  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  i'r 
Table  LI  I  of  Bowditch's  Navigator,  will  give  the  mean  time  required.  This  reduction  may 
also  ha  found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II:  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1886,  May  l''- 
()ii  om  j^qh^  \    \f  ^  jpean  time,  at  a  place  whose  longitude  is  100°  IC,  or  6^»  40™  40*,  west  ..t 

Greenwich. 

b     m      fi 
Local  astronomical  mean  time  .  May  14,         21     2  30 

Longitude  from  Greenwich  (additive)  .  6  40  40 

(ireenwi.li  mean  lime  .  ...»  May  15,  3  43   10  =  .>.7iy4 
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bat  at 

May  15,  Greenwich  noon  .    3  96  41.46  May  15,  noon  .    3  51.37  (additiTe) 

H.  D.  9-.H73  X  37I«J4  .        .  +    0  36.78  H.  D.  —  0».0I7  X  3.7»  .  --_  0.06 

3  99  18.18  3  51.31 

In  tJiit  rtniie,  the  hourly  differencee  interpolated  to  half  the  intenral,  or  l^J)  after  noon,  hare  been  uaed. 
The  equation  of  time  in  thie  example  it  additire  to  mean  time.     Ita  redaction  coold  alao  have  been  fbond 

hf  Table  VI,  A.,  of  Bowditch*i  JWivt^al^r,  but  to  aeeonde  only. 

• 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have :  — 

b    m     • 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon).  .      3  39  39.84 

Hourly  Difference  9>.8565  X  3.7194 +    0  364i6 

Add  the  local  astronomical  mean  time  .    91     9  30.00 

The  required  sidereal  time  ia  (rejecting  94^)  .      0  35  39  50 

The  reduction  0«  36'.66  could  hare  been  found  in  Table  111  correaponding  to  the  Greeowich  mean  time 
9^  43«  10*.    Alao,  by  Table  LI  of  Bowditch'i  JfamguUn-^  the  reduction  ia  0"  36^.7. 

8. — On  1886,  May  15,  A.  M.,  at  a  place  whose  longitude  is  109^  W  W.,  suppose  the  sidereal 
tfane  to  be  O''  36""  S7M6,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time, -|- 6^  40*  40>,  or  -|- 6^.678. 

b    a    s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  98  36.98 

The  H.  D.  9>.8565  x  6678,  or  the  reduction  for  6k  40"  40*  in  Table  111         .     +     1     5.89 

The  sidereal  time  of  local  mean  noon  .  .      3  99  49.10 

The  giren  sidereal  time  (-1-94^,  if  necessary  fbr  the  following  subtraction)    94  36  37.16 

flobtraeting  the  first  from  the  second  gives  the  sidereal  intenral  fVom  noon  .    91    6  55.068x91^.11599 
--9>A96  X  91.11599,  or  the  reduction  for  91^  6"  55-.06  in  Table  11  .  .    —    3  9755 

The  required  astronomical  mean  time  is  May  14,    91     3  97.51 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sim'*s  TVue  LongUnde  and 
LaHtmde^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  I  and  X' ;  i  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date ; 
and  X\  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  O'.O).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun^s 
kmgitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.    The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  pasaes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  auy  meridian  by  interpolating  for  the  long- 
itude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  ~  9*.8296.  The 
reduction,  howerer,  can  be  taken  directly  from  Table  II  for  reducing  intcrvaU  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LII  Bowditch^s  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above.' 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is 

The  H.  D.  —  9*.8996  X  6.67H,  or  the  redaction  fbr  long..  Table  11 

The  mean  time  of  local  sidereal  noon  .... 

Add  the  given  sidereal  time    ......      0  36  37. lbs* (K* .61 03 

The  sum  is  .....  . 

—  9*.8996  X  0.6103,  or  the  reduction  fbr  Oi>  36»3>ii  in  Table  11 

The  required  astronomieal  mean  time  Majr  14,    91     3  97.50 
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Page  1 V  contains  The  MoorCs  Semidiameter  and  Equatorial  Horizontal  PtaralUu^  for  ttA 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  ponllii 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  odar 
(rreenwich  mean  time,  in  the  same  way  as  the  sun^s  declination  and  the  equation  of  time  in  tk 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  wbetlKr 
the  horizontal  parallax  is  increasing  or  decreasing. 

•The  reduction  of  the  moon^s  semidiameter  may  be  readily  found  by  multiplying  the  reduc&oB 
of  the  'horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowpitci^s 
Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  Heniidiameter  of  the  moon  is  to  be  taken  out  for  1886,  May  J,  l(H>,  P.  M^  (ircei- 

wich  mean  time,  we  ttee  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  May  1  \iV.T. 

then, 

as  12^  :   I0»'  =  4  ".7  :  3'M), 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noun,  because  the  semidiameter  is  incrsMig. 

The  moon's  semidiameter  then,  for  May  I,  10^,  is  15'  1 1 'M  -|- 0' 3''.9,  or  15'  15".0. 

The  liuiuu^ri  HiMuidiaineter  and  hoiizontal  parallax  are  required  for  all  observations  of  the  mooo. 
When  great  pn^cision  is  ueeiled^  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  homintal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  tlie  Moon-s  Upper  Transit  at  Crreenwiehj  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  bj 
means  of  which,  having  the  longitude  turned  into  time,  the  local  time  of  the  moon's  meridian  paa»- 
age  at  any  other  place  may  be  computed.  The  reduction  may  l>e  taken  from  Bowditch^s  TaWe 
XXVIII  by  simple  inspection.  The  last  column  of  this  page  contains  the  Age  of  the  moon,  or 
the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  Tlie  Moon^s  Right  Ascension^  and  Declination^  for  each  day  and  hoar 
of  Greenwich  mean  time.     They  are  accompauied  with  columns  of  differences  for  one  minute, 

which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  niay  l)e  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude,  turned  into  time,  to  tlie  local  mean  time  of  the  observer.  The  right  aiscensioD, 
or  declination,  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time:  the  Diff.  for  I 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time;  and  the  pnx^noi 
added  to,  or  8nl)tracted  from,  the  quantity,  according  as  the  quantity  is  increasing  or  decrea^ill?. 

Tluis,  suppose  the  moon's  riglit  ascension  and  declination  are  required  for  1886,  Mav  1, 
IQh  iQiu  3Q«^  astron(miical  mean  time  at  Greenwich  :  — 

Rifrht  Ascension.  Declination. 

h      m      •  O        I       II 

May  I,  101' 0  W7  26.59 N.     3  23  54.3 

Diff.  2-.0067  X  10.500                            -f  21.07              9".918  X  10.500  -f-  I    44.1 

May  1,  I0M0'"30«     ...       0  57  47^66 N.     3  25^38^4 

The  differences  interpolated  for  .')»'. 2  =  0''. 01)  are  for  the  right  ascension  2».0069,  and  for  the  declinition 
9".017,  which  may  be  used  for  greater  precision. 

Paffe  XII  contains  also  \\w  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Penote  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XI II — XVIII  contain  ilic  Lunar  DisUinccs,  or  the  angular  distances  of  the  cemn? 
of  the  moon  from  tlie  centre  (►f  tlie  sun,  and  from  the  four  larger  planets  and  certain  fixed  star?. 
as  they  would  appcjir  to  an  observer  at  the  cx^ntre  of  the  earth.  They  are  given  for  every  tliir.l 
hour  of  Greenwich  mean  time,  betrinninir  at  noon;  the  dates  are  therefore  astronoraie^il.  All  the 
distances  that  can  be  observed  on  the  same  day  are  grouped  together  nnder  that  date:  and  thf 
columns  are  read  from  left  to  riglit,  across  both  pages  of  the  same  opening.  The  letter  W.  «.r  E 
18  affixed  to  the  name  of  tlie  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  ea»t^  side  <»i 
lie  moon. 
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An  obeerver  on  the  earth's  gorfiice  having  measured  a  lunar  distance,  corrected  it  for  errunt  of 
ria  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  efTectn  of  refraction 
nd  parallax,  findtf  the  true,  or  geocentric,  distance ;  that  is,  the  dbtance  as  it  would  have  n|)|>eared 
rrom  the  centre  of  the  earth  at  the  moment  of  observation.  With  thin  distance  and  the  ditftancen 
is  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  obHer\'a- 
itm  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  l»etweeu  every  t\%o  suc- 
aeanve  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  V^;  or,  <is 
it  is  usually  called,  the  Proportional  Logarithm  (^  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  l)etween  which  it  is  placed. 

For  computing  the  Greenwich  lime  we  have  the  following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearest  of  these,  the  hours  of  Ctreenwich  time  over  t/,  and  the  P.  L.  of  Dijf.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac ;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P.  L.  of  Diff,  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Crreenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanac-distance  is  used;  to  be 
mbtracted  from  the  hours  of  Crreenwich  time^  when  the  later  AlmanaC'distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Altnauac- 
dklances  to  the  P.  L.  of  DifT.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
eorrection  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  of  small 
Ares  in  Space  or  Titne,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  nnlucing 
d^rees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diffl  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  inctlMMli*  ymx 
deaoribeil  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  appnixinuite  Gnn^nwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  tliey  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  obser\*er  ha<t  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  (ireen- 
inch  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  fn»ni  the  Iiuiur 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  Hy  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-ern»r 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  obt<er\'«Ml  altitude  of  one 

of  the  Inxlies,  or  by  a  watch  regulated  to  that  time  by  recent  ol)servationH  anci  correct e«l  for  change 

of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  (ireenwich  time  foiunl  fn^ni 

the  lunar  distance  will  l>e  his  longitude.     A  longitude  derived  hy  this  method  should  always  be 

considered  as  uncertain  hy  y  or  more. 

An  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppoM  that  in  iK'Sb,  Feh  10, 
about  6^  of  Greenwich   mean   time,  the  corrected  distance  of  the  moon's  centre  from  that  of  the  sun  is 

Corrected  distance  .     74   10     U 

Distance  in  the  Ephemeris,  Feh.  10,  Vl*' 

Difference  .... 

Time  fVom  Vl»»  (after)    .... 
Corr.  for  2d  Diff.,  Table  I  .  .  . 

Greenwich  mean  time,  Feb.  10 
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r\  3:»  */5 

P.  L. 

030H2 

0  34  35 

P.  L. 

0.7I(>4 

h     n       • 

f  1    10   1!) 

P.  L. 

0.40e2 

f             4.5 

7  10  23.5 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithma  of  unall  area,  the  reduction  of  tlw  Gnta«K| 
time  would  be  foand  thua:  — 

From  Ephemeria  .                                                                                        .     P.  L.     0.3062 
Diff.  of  diatoncea,  34'  :i5"  =  2075" log        3^170 

Red.  of  Greenwich  time,  -|- !» 10"  19*  =  42^19*  .  .log        3J6aSi2 

The  reault  is  the  same  as  by  the  preTioua  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  pes* 
tions  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  abemtion; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  giveD  fortiie 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  tke 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  obeenrd 
fur  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  meao 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  meantimcitf 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by24,a]id 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — ^263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  kg* 
urithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  fnMnthc 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  hii| 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  (Mit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  loogittide 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  &oo 
the  npean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  b 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logaridim 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  dooo 
given  in  tlie  first  column.  The  two  last  columns  give,  in  the  same  way,  the  logarithm  of  ibe 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  tbt 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus. 
Mjirs,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circk 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eqioj 
Jan.  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  Januarv  0. 

Pages  '272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  nocffl 
and  midnight.     Both  quantities  arc  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  titf 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  librationof 
the  moon,  together  with  the  formula?  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  418. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elemeoa 
arising  from  the  motion  of  the  oquinox,  and  also  the  aberration  and  parallax  of  the  sun.  Tt* 
column  Apparent  OhliquU])  of  thr  Ecliptic  (^NA.k\^^y.^^  ^\n^^  v,be  true  inclination  ol  the  rartb'» 
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■quitor  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  inoon^s  longitude. 
Whm  Efuatian  of  Equinoxes  is  really  the  astronomical  nutation ;  that  gtren  In  Longitude  is  the 
sorrection  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
BbCain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox ;  while  the  contrary  is  true  when 
tile  correction  has  the  negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied  by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
dM  dates  following.  The  Sun*s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
Aows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
^Tba  aun^s  equatorial  horizontal  parallax,  given  in  the  next  column,  is  the  angle  subtended  by  the 
radius  of  the  earth^s  equator,  as  seen  from  the  centre  of  the  sun. 

PART  JJ— THE  EPHEMERIS  FOB  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulas  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bbssel,  and  the  constants  of  Peters  and  Stsitve.  The  formulas  by  which  the  star-numbers 
tre  computed  are  also  given. 

Pages  281 — ^284  contain  the  logarithms  of  the  Besselian  Star' Numbers^  A^  B,  C,  D,  for  each 
iVnshington  mean  midnight  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
ure  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  mod  B  muift  be  interchanged  with  the  pair  C  and  J);  that  is,  A  must  be  interchanged  with  C, 
Utd  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side« 
mml  hour  and  tenth  of  midnight  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
le  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
iter*numbers :  — 

CompukKtion  of  the  apparent  plaee  of  a  AquiUtfor  1886,  Juljf  \%for  the  upper  transit  at  Washington, 

(8ur-CaUlogae)    log «       0.461  J  log  6       7i>484  lege       8.4753  log  i<       B.7813ii 

(Page  283)              log  .4      U.6275  log  B      0.9(>35  log  C      0.8*^14  log/)      l.S8l6m 

(Sur-Caulogue)    log  a'      0.!)487  log  b'      9.9525  log  e*    .  !».7502  log  d'      8^197 

log.4«    n.(>886  logB^  8.6119  log  Cc    9.9967  log  Dd  O.OG«l 

log  ^a'  0i>762  log  B^'  0.9160  log  Ce*  0.5716  log  Dd*  0.1013a 

Msan  PUc€^  1886.0,  (page  :)00)      Oo  =  19  45  I3*.277  <<• »  +   •?  34     AM 

Am=  4-  1.226  Ja'—  4-    3^7 

Bb^  4-  0.041  Bbfwm  -I-    8-24 

Cc=  4-  0.198  Cc'—  H-    3.72 

D^»  ^  1.156  D^'—  —     1J6 

E    =r  —  0.001  Tft''^  4-0.20 

r  fi=  4-  0.019                                                

AppttrnU  Pim€€,  1886,  Jv/y  12,        a==T9  45  15.<r2  <f  »  4-   8  34  19.01 

Pages  285 — 292  contain  the  Independent  Star-NumherSy  which  can  be  used  for  the  same  pur- 
pose. The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantitieH  arc  connected  with  thoAo  of  Besskl  by  the  relations  given  on  page 
380,  where  are  alno  found  the  form ii las  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Bessi3liiin  iiumber»,  it  h  n<*ccssary  to  have  the  values  of  the  star- 
ooostants,  a,  b^  r,  d,  af^  h^^  r^,  d'.  'llie  independent  star-numbers,  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
nambers. 
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The  following  ia  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  iniliipfdii 
atar-numbers :  — 


lAmpvuaumojima 

\ppannipuwtojt 

K  Jtqmimjvr  uoao^  JWf  r4 

i^jormeypper 

wiav  <H  FToi 

h     m 

a^«sl9  45.2 

So^+  S  3^.1 

h     m 

h 

B 

Gb  3    8.9) 
Hb  10  43.7  5 

(Page  280)                     J 

F+a»»     2S  54.1 

r+a»B       6  28.9 

log  A 

8i$239 

log^iV                &8239 

a.  =» 

19  45  13JS77 

(Page  289)  log  g 

1.0977 

logik                  1.3063 

/    - 

+     I.3QS 

log  tin  (G+Oo)  9.452711 

log  ain  (H+Oo)  0-^)965 

(r)  - 

—    OJOIX 

log  tan  So 

9.1780 

log  aec  So           0.0049 

(*).- 

+    IJ54 

^nig) 

8.552311 

log  (k)               0.1316 

Tfi   = 

4-    0019 

Afpartmi  Rigki 

^jeaiutofi  Bs 

19  45  15J2 

(Page  289)  log  g 

1.0977 

log  A                   i.3063 

e       «      » 

log  coa(G+OEo)  9.9818 

log  coa  (H+OEo)  9.0996m 

(5.   :=r4.    8  34    4.34 

>og(^) 

1.0795 

log  ain  So           9.1731 

(rO  = 

+  12.01 

log  (kf)              9.579011 

(*0« 

—     0.38 

log  t 

0.4584 

(0    = 

+     2i54 

log  coa  do 

9.9951 

r/  = 

+    0.20 

log  (i) 

0.4535 

• 

■ 
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ApparmU  DeeUnmHan  s  4.    8  34  19.01 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  ^ 
beginning  of  the  fictitiotis  year  1886,  or  the  moment  when  the  sun^s  mean  longitude  is  280^. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordiink 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  ii 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmioatioiL 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  setting  of  ik 
r.ircle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  for  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk.  * 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  «,  and  /  Ursc 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date^  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  wf 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January 
26.7  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 

*A  supplement  to  the  Ephemeris  for  1884,  containing  the  apparent  right  asceDsions  of  these  additiootJ 
■tars  for  the  years  1B81 — 1884,  has  been  issued. 
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be  readily  identified.  Along  with  each  co-ordinate  is  giTen,  in  tmall  type,  the  change  for 
t6D  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Fages  365^376  contain  the  apparent  right  ascensions  of  all  stars  maHied  with  an  asterisk  in 
the  list  of  mean  places,  llie  apparent  right  ascension  of  each  star  is  giren  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
•tars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  d77 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
ind  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
iyfat  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
iin*8  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
be  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
bey  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
•y  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
he  two  numbers.  The  hourly  motions  in  right  ascension  and  declinatioo  are  given  for  the 
noment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
>rder  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
pven  is  the  mean  time  of  transit  of  the  sun^s  centre  over  the  meridian  of  Washington,  counted 
rrom  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Epkem' 
iris  for  the  Meridian  of  Greenwich, 

Pages  385—392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
tDOOo,  at  the*moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
lecond  column  is  that  of  transit  of  the  moon^s  centre  over  this  meridian.  The  differences  for 
Mie  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
Mie  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  TVoim/,  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
'mn  of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
deferences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
■oo  were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
■idereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
aearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Paiges  393-^409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planetj,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
mmsits  over  the  meridian  of  Washington  which  can  be  observed. 

PAET  ///— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
iKMnical  phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 416  inclusive  contain  the  elenientA  necessary  for  computing  the  two  eclipses  of 
the  sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.     The  subsequent  tables  and  results  are  not,  however,  computed  from 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  ock 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow :  — 

On  the  line  '^  Eclipse  begins ^^  is  given  the  Greenwich  mean  time  at  which  the  esitk  fat 
touches  the  moon^s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  *•*•  Central  eclipse  begins  ^^  when  the  axis  of  the  moon^s  shadow  first  touches  the  euib, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

^'Central  eclipse  at  noon^'  indicates  the  moment  when  the  axis  of  the  shadow  iscwncideB 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth^s  surfaoe.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

'^ Central  eclipse  ends''  and  '^  Eclipse  ends"  have  the  converse  meaning  of  the  beginnisg. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the  'maps 
given  in  connection  with  them.  Prom  these  maps  may  also  be  derived  the  approximate  deteh 
mination  of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  anj  pboe. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  aDd 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pairof  diese 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  boon  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally  to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  litde  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwid 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1886,  March  5, 
begins  at  San  Francisco. 

We  find  this  point  to  be  situated  between  the  curves  of  10  hours  and  11  hours,  butalittk 
nearer  to  the  former  than  to  the  latter.  Comparing  the  distance  of  the  place  from  the  former 
curve  with  the  distance  between  the  curves  of  10  hours  and  1 1  hours  we  find  it  to  correspond  to 
about  29  minutes,  and  increasing  this  by  one  minute  because  the  distance  between  the  carves  ii  I 
increasing,  we  have  for  lime  of  beginning  10**  30™ — which  is  probably  within  2  or  3  minutes  i 
of  the  truth.     In  the  same  way  we  find  the  approximate  lime  of  ending  to  be  12*'  42™. 

Changing  to  local  lime  the  result  will  be: —  | 

Greenwich  mean  time    ....     March  5, 
Longitude  west  of  Greenwich        ... 

Local  mean  time     ...... 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  lo  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total;  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements,  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  significatiou  is  as  follows:  — 

Let  us  imagine  a  plane  pa.ssing  through  the  centre  of  the  earth,  perpendicular  to  the  right  Hue 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  cartirs  equator  as  the  axis  of  X,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinate*. 
The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward  the  north,  x  and  y  are  then 
the  co-ordinalcs  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  liJ* 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  /z  is  the  Greenwich  hour-angle  of  this  same 
point  of  il)e  celestial  sphere. 
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The  qoantidet  I  and  If  are  the  radii  of  the  shadow-cooes  upon  the  fundamental  plane,  /  cor* 
responding  to  the  penumbra,  and  l^  to  the  umbra,  or  annulus.  The  notation  is  that  of  CHAmrx- 
VXT*8  Sji^ierieal  and  Practical  Astronomy^  in  which  I'  is  regarded  as  positire  for  an  annular, 
and  negative  for  a  total,  eclipse. 

The  angles/  and/^,  the  tangents  of  which  are  given,  are  the  angles  which  each  element  of 
die  respective  shadow-cones  makes  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
die  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x^  y  and  /ei,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment 

The  method  of  computing  the  eclipse  from  the  given  elements  b  as  follows :  It  is  premised 
dial  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
die  axis  of  the  shadow  or  penumbra  is  equal  to  ihe  radius  of  the  latter  at  the  point  of  observa- 
tioo.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  17,  and  C*  of  the  observer,  at  some  assumed  moment  of  Greenwich 
aiean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
dons  for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
irmriations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(8)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulas  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth^s  equator,  which  are 

represented  by  ft  cos  ip'  and  p  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,  and  ^  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  for mu  lee — 

p  cos  tp'  sa  F  cos  f 

.        sin  ip 
^  sm  /  »  -g- 

f  being,  as  usual,  the  geographic  latitude. 

TmbU  for  Commuting  the  Geocentric  Co-ordinmUo  of  m  Pimm. 
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hogJF.                                         Lag  a. 

V 

5 
10 
15 
20 
25 
90 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
1    90 

0.00000           0.00902  _ 
0.00001   *         0.00300  , 
0.00005  I                     0.00297  Z 
0.00010  I                     0.00292  I 
0.00018  I                     0.00284  Z 
0.00027  ,;         0.00275  ,; 
0.00038  \\                      0.00264  ! 
0.00050  ^         0.00252  * 
0.00062  !^         0.00239  , 
0.00075  ;          0.00226  , 
0.00088  ^         0.00218  * 
0.00101  \l                     0.00201  \l 
0.00113  ,         0.00189  , 
0.00124  ''          0.00178  \' 
0.00133  I                     0.00169   . 
0.00141  I                     0.00161  Z 
0.00146  I                     0.00155  ^ 
0.00150  ,         0.00152  l 
0.00151   '         0.00151   • 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  dbe 
values  of  sm  d^  cos  d,  and  ii.     Put :     . 

;i,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  ba:~ 

c  =  ^  cos  ^'  sin  ( /ti  —  ^  ) 
r    r^  Ts^  p  %\VL  ip*  cos  d  —  p  cos  f^  sin  d  cos  ( /ti  —  ^  ) 
C  ss  ^  sin  ^  sin  d  -^  p  cos  f^  cos  d  cos  (^ct  —  ^  ) 
and  their  variations  in  one  minute  of  mean  time  will  be :  — 

c'  =  [7.6398]  p  cos  ^  cos  (/i  -  k) 

Y  =  [7.6398]  )D  cos  /  sin  d  sin  (/i  -  ;i)  =  [7.6398]  $  sin  d 
C'  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  cucis  of  the  shadow  are  taken  from  the  tables  of  elemeon 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  T%e 
variations  for  one  minute  we  represent  by  a/  and  y'.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  obserrer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulsB :  — 

m  sin  3f  =  a:  —  ^ 
m  cos  Jlf  e=  y  —  iy 

n  sin  iV  =  a/—  ^' 

n  cos  iV  =  y'—  rj' 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L  =  Z— C  tan/ 

I  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have — 

m  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 
time  is  computed  thus :     Find  the  angle  4'  from  the  equation, 

m  sin  (M—  N) 
sin  4'  = -J ^ 

la 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  4'  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  v''  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  4*  for  which 
cos  v''  is  positive.  This  value  lies  between  the  limits  +  90°  and  —  90**.  The  correction  r  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  ^  _         ^*  ^^^  {M  —  N)         L  cos  (p 

n  n 

For  ending:  ^  __         m  cos  {M  —  N)         L  cos  ^ 

n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approxiinat(i  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  r.  The  computation  tor  the  first  assumed  time  will  give  a  small  and  nearly  correc'. 
value  for  the  be<j;inning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
fcssumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
ivluea  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
Ji  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
vill,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
iMit  repeating  the  computation. 

Thbosim. — The  error  of  each  retuU  U  approxmaUly  propartianal  to. ike  equare  of  the  cor* 
rocHam  r,  mmUiplied  hy  the  eine  of  the  eun^s  hour-angle^  (/x— ^),  for  ike  middle  of  the  interval 
hHweem  ike  time  of  compulation  and  that  of  ike  phaee. 

To  apply  this  theorem  we  find  the  two  values  of  r*  sin  (m— ^)  corresponding  to  the  required 
pliase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
dhride  the  diflTerence  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
10  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  Thb  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  aAemoon, 
and  its  value  should  never  materially  exceed  0^.001  r^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
oonected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  ii  is  better,  aAer  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  limes  employed  are  generally 
oorrect  within  a  second  of  time.  If  they  dififer  too  widely,  farther  corrections  and  recomputa- 
tioos  may  be  made  by  the  computer  according  to  his  own  judgment 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
sereral  seconds  in  error  from  this  unavoidable  cause  alone. 

PoeiUon^angk  of  Point  of  Contact. — The  position-angle,  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun^s  limb  toward  the  east,  is  found  by  the  formula 

For  beginning:  P  «  iV  —  ^  ±  160° 

For  end:  P  r^  N  -k-  4' 

It  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limitf  d=  MT* 

Computation  of  the  eclipse  of  1886,  March  5,  for  a  point  in 

Latitude,     ^  «  .f    ST"  48^.6 
Longitude,  Xm^+\2SeW4Xf 

is  or  near  San  Francisco,  California. 

Constants  for  the  given  place :  — 

log/7C08  f*  «  9.89822  log/?  sin  f'  »  9.78509 

Prom  the  Eclipse  Chart  we  find  for  the  approximate  times  of  the  phases  as  follows:^ 

h        m 

10  ao    > 

?      Greenwich  Mean  Time. 


Beginning 

Ending     .  .     12    40 

Wo  will  therefore  assume  for  the  first  approximation 


(Pkge  418) 


(Greenwich  Mean  Time) 

I 

^COS  f^ 

sin(M— ^) 
k>ge 


10^  82- 


155  6  54 

122  24  40 

82  42  14 

9.89822 
9.73268 
9.68085 

0.42743 


12*  45» 

188  22  24 

122  24  40 

65  57  44 

9.89822 
9.96060 
9.85882 

0.72247 


504 


THB  AMBBICAN  EPHBMBBIS. 


p  sin  ^ 

cos  d 

log  p  sin  f^  cos  d 

(1)  f»  sin  ^  cos  d 

p  sin  f^ 

sin  d 

cos  (/*— >l) 

log  //  sin  f^  sin  (f  cos  (;£— i ) 

(2)  *  /o  sin  s^  sin  d  cos  ()u~>l) 
(1)-C2)  , 

^  sin  {/ 

sin  d 

log  /o  sin  f^  sin  d 

(8)  /9  sin  ip'  sin  d 

log  ^  cos  ^  cos  ( /*— i  ) 

cos  d 

log  /9  cos  if^  cos  d  cos  (/I  — >l) 

(4)  ^  cos  f'  cos  d  cos  ( A*— >! ) 

(8) +  (4)  C 

log/tf  COS  f'  COS  (/i— i) 

log  ici'  (constant) 
log^ 

loge 

sin  d 

log  ix'  (constant) 

logij' 


(Page  413) 


X 

y 

s 

zf-^' 


log  tan/ 

logC 

log  Clan/ 

:tau/ 


9.78509 

9.99778 

9.78287 

+ 

0.60656 

9.89822 

9.00410  II 

9.92504 

8.827d6  II 

— 

0.06720 

+ 

0.67376 

9.78509 

9.00410  n 

8.78919  n 

— 

0.06154 

9.82326 

9.99778 

9.82104 

+ 

0.66230 

+ 

•  0.60076 

9.82326 

7.63992 

7.46318 

+ 

0.002905 

9.63085 

9.00410  n 

7.63992 

6.27487  n 

— 

0.000188 

+ 

0.18741 

+ 

0.42742 

— 

0.24001 

+ 

0.15825 

+ 

0.67376 

— 

0.51551 

+ 

0.008128 

+ 

0.002905 

+ 

0.005223 

+ 

0.002483 

— 

0.000188 

-1- 

0.00267 1 

.56949 

7.67320 

9.77870 

7.45190 

.002831 

9.78509 

■ 

9.99780 

9.78289 

+ 

O.60660 

9.89822 

9.0014$  B 

9.60996 

8.50966  R 

— 

0.0323ai 

+ 

0.6389ai 

9.78509 

9.00148  n 

8.78657  n 

— 

0.061174 

9.50818 

9.99780 

9.50598 

+ 

0.32061 

+ 

0.2594.S6 

9.50618 

7.63992 

7.14810 

+ 

O.OOUOrt 

9.8S^s^ 

9.00 14JS  ft 

7.6399-^ 

6.5002t>  ;. 

— 

0.0003  IH 

+ 

1.26827 

+ 

0.72:247 

-f 

0.54580 

-f 

0.48864 

-h 

0.63893 

— 

0. 1 5029 

+ 

0008126 

-f- 

0.001406 

-f 

0.00672 

-f 

0.002485 

— 

0.000316 

+ 

0.002S01 

.569^13 

7.67319 

9.41403 

7.08722 

.001222 
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L  — I-  Ctan/ 

0.566659 

0.568108 

log(x-e) 

9.88028  n 

9.78708 

logCy-'?) 

• 

9.71224  » 

9.17698  n 

tan  M 

9.66799 

0.56010  n 

M 

204<>58' 

lOS"*  28"  48"' 

sin  M 

9.62540  n 

9.98418 

logM 

9.75488 

9.75290 

logCx'-r) 

7.71792 

7.82787 

\n(t-rn 

7.42667 

7.44781 

tan  iV 

0.29125 

0.88006 

JV 

62*55' 

er  22^25'' 

coe  N 

9.65828 

9.58515 

logn 

7.76839 

7.86216 

M-JV 

142**  y 

88*  V  W 

8in(lf-JV) 

9.78886 

9.78955 

logm 

9.75488 

9.75290 

9.54869 

9.54245 

logL 

9.75382 

9.75448 

sin  4^ 

9.79087 

9.78802 

^ 

88*6'24'' 

87*  51'  50^' 

'"«" 

1.98644 

1.89074 

co«(J»f-JV) 

9.89688  n 

9.89640 

log-cos  (Af-iV) 

1.88827  n 

1.78714 

--  co8(Af~iV) 

+ 

76.480 

-     61.254 

log  L 

9.75382 

9.75443 

C08  v'' 

9.89590  n 

9.89734 

9.64922  n 

9.65177 

logn 

7.76839 

7.86216 

log  —  COS  v'' 

1.88088  n 

1.78961 

L 

-CO.vfr 

— 

76.004 

+  61.604 

» 

-f 

0-.426 

+  0-.850 

f 

10«»  32-.000 

12^  45-.000 

T 

10»» 

32.-426 

\»  45>*.350 

I  the  aMumed  times  are  very  near  the  computed  times  no  correction  is  necessary, 
we  hare 


There- 


Beginning  of  eclipse 
End  iS  eclipse 

ogle  of  position : 

N 

*     (+180*) 

P 


10     32    25.5      ) 

12     45    21 0      J      fire^^nwich  Mean  Time. 


62 
218 


55 
6.4 


204     4a6 


67 
105 


22.4 


506  ^™B  AMERICAN  BPHBMBBIS. 

Elements  of  Occultaiions. — Pages  418 — 444  give  the  elements  for  the  prediction  of  dieti 
of  occuitation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  tine 
headed  Redans  from  1886.0  give  the  quantities  necessary  to  reduce  the  mean  plai^  of  tbeilv 
ut  the  beginning  of  1886  to  its  apparent  place  at  the  time  of  occuitation.  These  reductions  ne 
siifRciently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  eos* 
junction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  tlic  Hir 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occuitation.  The  sjstem 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circumsf^ribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  liiiear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geoceoiric  cod- 
junction  in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  oi 
the  fundamental  plane  has  the  value  zero.  The  column  HouT'Angle  H  gives  the  commoa 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  mendjaa 
of  Washington — positive  toward  the  west  and  negative  toward  die  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment 
Columns  a/  and  y^  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth^s  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limb 
of  latitude  within  which  the  occuitation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  i 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occuitation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  viable  at  a  plaee 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  f'  and  p  cos  ^,  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

sin  0 
p  sm  ^'  =■ 


p  cos  ip^  =  F  cos  ^ 

already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  ellipses.  The  quantity  H  being  the 
Wushington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  I 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  h^y  putting 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  righi 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  tliose  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table,  on  pages  448 — 449.     This  correction  will  have  the  same  sign  as  A©. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the  quanti- 
ties ^o»  ^'i  ^^^  ^  from  the  formula*, 

^^^  =  fj  cos  ^^  sin  Aq 

^'  =  [9.4192]  cos  (A, -hi  Ao) 


BPH  86— 32— iO 


USB  OF  THB  TABI1B&  507 

tben  be  the  approximate  iDterval  between  the  times  of  geocentric  and  local  conjunction. 
^f  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
wmm  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  aTerage  duration  of  an  occaltation  is  about  an  hour.  Thence,  by  adding  0^.5  to  and 
HAtraeting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  rough  times  of  the 
phMse  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

ri  —  r  —  0^.6 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 

(9)  Compute  for  the  moments  T  +  ti  and  T  +  r^  the  following  quantities,  in  which  we  write 
T  fer  each  of  the  quantities  r|  and  7f .  The  latter,  when  used  as  angles,  are  to  be  changed  to 
•ic  bj  multiplying  by  15^,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
ef  dsgffes  in  order  to  reduce  to  the  sidereal  hour-angle. 

^   mm  p  cos  ^  sin  (Ao  +  ^ ) 

19    ■■  ^  sin  ^  cos  d  —  p  cos  f*  sin  d  cos  (Ao  +  r) 

^  —  [9.4192]  ^  cos  ^  cos  (Ao  +  r) 

jf  -  [9.4192]  ^  cos  ^  sin  d  sin  (A,  +  r)  -  [9.4192]  ^  sin  4 

Compiite  SI,  If ,  n  and  N  from  the  equations 

SI  sin  iUr  *B  OP  -»  6 

SlCOsiUr  mm  y  —  i^ 

jisin  JV  — «'— e' 
fi  cos  N  ^f*  ^  if 

n' -^- [8.2218] n 

sin  4'  "  [0.5650]  m  sin  (JUT  -  N) 
Then,  ft  and  t%  from  the  equations 

^  «=  —  -  cos  ( JMT  —  iV )  —  *•  *— ^ — J  cos  v''     (Beginning.) 

t,--?co.(lf-JV)  +  f-?:^c«iv'.     (End.) 

The  quantities  t\  and  t^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respectnre 
times  T-l-  Ti  and  7+  tj  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  t|  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  c,  1;,  J*  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (x  -  e)»+  (y-  ^)*  =  0.2723 
If  log  m  sin  ( Af  —  N)  »  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  *l'  <  I1  <>r  sin  4'  >  1-     In  the  latter  cnHe,  the  impossible  value  of 
sin  ip  indicates  that  an  occultiUion  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  epli(*merides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  v''  »  90^,  or  270^,  according 
as8iii(Af^iV)is  positive  or  negative;  and  for  finding  the  time  of  nearest  approach, 

« ***  cos(JMr  —  N) 
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Putting  X  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

r  [msin  (iJf-iV)  -0.2723] 
disregarding  the  sign  of  siu  (JUT  —  iV) ;  or,  allowing  for  the  augmentation  of  the  semidiameter, 

X  [m  sin  (  iJf  -  iV)  -  0.2728]  [1  +  «sin  x  ] 
where 

z  s=  />  cos  ip'  cos  d  cos  (Ao  +  ^)  +  /'8in^  sin  d 

The  position-angle,  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  cootaet, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulse :  — 

P  =  JV  —  v''  for  immersion, 

P  =  iV  +  0  i:  180**      for  emersion, 

it  being  supposed  that  the  value  of  9'',  in  each  case,  is  taken  between  the  limits  -^  9(f. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.    Then 

V^P  --•  C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  a  Taori,  1886,  No?ember 
12,  for  Clinton,  New  York,  whose  position  is — 

^  =  +  43**  y  17'' 
^  =  -    0»»  6"»  34«.66 

Constants  for  the  given  place  log  p  sin  ^  =a  9.8319  log  p  cos  5/  =  9.8645 

From  the  table  of  elements,  page  440  H  »  —  0^  2d'<>.3 

Hence  Ao  =  H— A  =  -0^  16-.7 

From  the  equations  on  page  507,  the  correction  for  the  time  of  apparent  conj unction  is  foun^ 
to  be  —  10™.  Applying  this  to  the  Washington  mean  time  of  geocentric  conjunction,  as  gWei 
in  the  elements  (page  440),  we  have  the  approximate  mean  time  of  apparent  conjunctioD 
12b  27»n.  As  the  occultation  is  nearly  central,  the  duration  will  considerably  exceed  the  averag 
period;  we  will  therefore  subtract  and  add  40  minutes,  and  we  shall  have  the  approximat 
Washington  times  of  immersion  and  emersion,  to  be  used  in  the  computation ;  thus, 

m  h      m 

Ti  =  Nov.  12,  1 1  47 
Ta  =  Nov.  12,  13     7 


Immersion, 
Emersion, 


Ti=-50; 
72=  +  30; 


K 
T  (reduced  to  sidereal  time) 

ho  -\-  T  (in  arc) 
sin  d 
cosd 

p  cos  ^' 

sin  {ho  4-  r) 

loge 

^sin  ^' 

cos  d 

p  sin  f'  cos  d 

(1) 

BPB   86 — 33 — \2 


+ 


Immeraioii. 

Bmersios. 

h      m 

0  16.7 

_^ 

b      D 

0  16.7 

50.137 

+ 

so.m 

1     6.837 

-f 

0  13.382 

16**  42^5 

+ 

3°  20^.7 

9.44768 

9.44768 

9.98224 

9.982^4 

9.86450 

9.86450 

9.45864  TI 

8.76605 

9.32314  n 

8.63055 

0.21044 

-f 

0.04271 

9.83190 

9.83190 

9.98224 

9.98224 

9.81414 

9.81414 

0.65184 

+ 

0.65184 
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p  006  ^  SID  l( 

9.31218 

9.31218 

COS  (Ao  +  r) 

9.98127 

o  iww>ni> 

p  CO0  f^  tin  d  006  (Ao  +  r) 

9.29345 

9.31 144 

(2) 

+ 

0.19654 

+ 

0JM>485 

(l)-(2)                              12 

+ 

0.45530 

+ 

0.44699 

(const)        log 

9.41920 

9.41920 

/>  cos  /  C06  (Ao  +  t) 

9.84577 

9.86376 

log  e' 

9.26497 

9.28296 

e' 

+ 

0.18406 

+ 

0.19185 

(coiwt.)        log 

9.41920 

9.41920 

^sintf 

8.77082  n 

8.07823 

logij' 

8.19002  n 

7.49743 

y^' 

— 

0.01549 

+ 

0.00314 

XwmOf  r 

— > 

0.47668 

+ 

0.28600 

e 

— 

0.21044 

+ 

0.04271 

a?-e 

— 

0.26624 

+ 

0.24329 

jr^r+y/r 

+ 

0.42548 

+ 

0.54935 

f-'? 

— 

0.02982 

+ 

0.10236 

ir'-e' 

-f 

0.38794 

+ 

0.38015 

y'-'?' 

+ 

0.10839 

+ 

0.08976 

log  m  sin  JUT 

9.42526  n 

9.38612 

log  m  cos  M 

8.47451  n 

9.01013 

tan  JUT 

0.95075 

0.37599 

JUT 

263*36' ay 

6ri0'55" 

cos  JIf 

9.04653  n 

9.58862 

logm 

9.42798 

9.42151 

log  n  sin  N 

9.58876 

9.57995 

log  ft  cos  iV 

9.03499 

8.95308 

laniV 

0.55377 

0.62687 

N 

1 

74*23' 22^' 

1 

76*  42^  52<' 

cobN 

9.42992 

9.36135 

logn 

9.60507 
8.22180 

9.59173 
8.22180 

log  II' 

7.82687 

7.81353 

Af-JV 

i89**iyir' 

.^ 

9*  31' 57" 

8in(JMr-  N) 

9.20472  n 

9.21907  n 

logm 

9.42798 

9.42151 

const        log 

0.56500 

0.56500 

sin  i/* 

9.19770  It 

9.20558  n 

V'' 

189*  4'  14" 

— 

9*  14'  18" 

cos(J»f-iV) 

9.99436  n 

9.99396 

1      "* 

— 

1.60111 

1.60798 

•1 

C06^ 

9.99454  II 

9.99434 

[9.4a&0]4-  nf 

1.60813 

1.62147 

RFII 
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-^co«(j»f-jv)  -I-     99.896  -    mm    ^ 

[9.4850]  ^^  ^       ^^^  ^       ^j^      |,, 

ti  •        0.6&9 

f^  (inaccurate)  +       79.455 

h      m 

Washington  conjunction  -f  r  11  47.00 

Washington  mean  time  of  phase  Nov.  12,  11  46.341 

—  >l  4-         6.577 

Clinton  mean  time  of  phase  Nov.  12,  1 1  52.918 

These  times  being  very  near  the  assumed  ones,  require  no  correction.  When  a  correctkmi 
considered  necessary,  it  may  be  computed  in  the  same  way  as  described  for  eclipees,  but  for  di 
mere  purpose  of  prediction,  it  need  be  executed  only  for  the  emersion. 

For  the  position  angles  we  have 

Lnmenloii.  Bmenioii. 


4-        1^ 

-      81OT 

b     m 

\ 

13    7.00 

13    8.297 

-f        6.577 

rj 

13  14.874 

\ 

^ 

N 

74  28!4 

76*  42.9 

^ 

189    4.2 

-       9  14.8 

-   180 

-f   180 

Q 

83  27.6 

247  28.6 

Prediction  of  Many  OccuUations  for  a  Given  Place. — When  it  is  desired  to  predict  all  Ike 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  a 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  mostoott* 
venient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 

apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  (^ 
elements,  pages  418 — 444,  gives  H^  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be  — 

ho  =  H  —  X         (^  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  coDdition 
^  =z  x;  or,  using  the  values  of  c  and  x, 

p  cos  <p^  sin  h  =  xf  r 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question^  and  r  the  interval,  in  houn 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

A  =  Ao  -f  ' 
for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.      In  strictness. ' 

should  here  hii  multiplied  by  the  factor  1  -f  ,  because  the  star  moves  a  little  more  than  15" 

ot)0.<^0 

in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  <f'  sin  (Ao  -f  r)  =  x'  T 

The  quantities  h^  and  x'  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quantity 
r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
Ao  and  2/.     The  computation  of  r  is  effected  as  follows:     We  have 

sin  (  Ao  -I-  ^ )  =  sin  A©  +  2  sin  ^  r  cos  ( A^  4-  i  r)  (1) 

«PH  86—33—14 


U8B  OF  THB  TABLBa  51 1 

b«  Taliie  of  r  in  are  being  seldom  more  than  24**  we  hare  pot  r  ilaelf  for  9  sin  }  r.  The 
(tialioQ  will  then  heooroe 

p  COS  ^  tin  Ao  +  r  p  coe  f^  coe  (A^  -f-  ^r)  -■  o^r 
om  which  we  find 

P  coe  5^  ein  ifci,  ^^ 

""  "  a/-  l:/>co6f/co8(i^+  ^r)  W 

o  tabulate  r,  we  must  first  hare  a  table  of  the  quantities 

^  ^  P  cos  f '  sin  h 

^  -  [9.41916]  ^  cos  f/  cos  *  ™ 

bich  table  may  be  formed  for  erery  10  minutes  (in  time)  of  A.  If  we  then  pot  6«  for  the 
Uoe  of  $  corresponding  to  A  «>  A^,  and  ^i  for  the  value  of  ^  correepoodbg  to  A  »  A^  +  }  r, 
«  shall  have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^i  from  the  table,  this 
quation  can  be  solved  only  by  successive  approximations.  The  approximations  converge  so 
apidly  as  to  ofier  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  r  for  the  two 
xiremes  of  x*^  namely,  a/<»0.48  and  a/ «  0.60,  because  tlie  approximate  values  of  r  can  then 
•  interpolated  for  all  intermediate  values  of  x'.     For  the  first  approximation  may  be  taken  — 


^r  -  50"8in  ^  Ao     (for  x"  »  0.48) 

^ri-  40»  sin  ^  Ao     (for  a/  :-  0.60) 

3 


(6) 


r,  the  approximate  values  of  r  may  b^  taken  from  Mr.  Downes^s  table,  pages  448  449.  It  will 
le  beet  to  make  the  computation'  for  every  30"  of  Ao,  and  to  find  tlie  intermediate  values  of  r 
Imt  every  lO*"  by  interpolation.  Then  for  each  30*"  of  A©  we  take  $'  from  a  table  with  the  argu- 
aeni  Ao  -f-  }  m  and  log  ^  with  the  argument  Ao,  and  thence  compute  r  by  (4).  If  the  value  of  r 
hns  arrived  at  difiers  more  than  3"  from  that  employed  in  taking  out  c^,  a  new  value  may  be 
HMd  to  correct  ^,and  the  computation  may  be  repeated.  The  values  corresponding  to  i/s  0.51, 
f  tm  0.54,  and  a/ » 0.57,  can  then  be  computed  with  the  single  interpolation  of  approximate 
mines  of  r,  and  aflerward  the  table  can  be  extended  by  interpolation  to  every  0.01  of  x^  between 
!^a>0.48  and  a/ » 0.62.  It  will  be  best  to  compute  r  in  the  first  place  to  every  0.001  of  an 
M>ur,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  We  shall  call  the  table  thus 
bnned  Table  L 

The  values  of  ij  and  ij'  may  then  be  tabulated  foi  every  degree  of  the  starts  declination,  and 
t¥ery  10^  of  A.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  ^, 
lince  by  putting 

1^1  as       p  sin  if'  cos  d 

1^3  as  —  p  cos  f  ^  sin  d  cos  A 

li  may  be  given  iu  a  table  of  single-entry ;  and  taking  i;s  from  the  table  of  double-entry  for  a 
KMiit  ve  d^  we  shall  have 

be  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  i}  to  negative 
ralues  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
NJt  1^1  and  Tfj  separately. 

We  shall  call  this  table  for  17  Table  11^  and  the  corresponding  one  for  r/  with  the  same  argu- 
nents  Table  III,     The  precepts  for  using  the  tables  will  then  be  ns  follow:  — 

Prom  Table  I  with  the  arguments  x*  and  H-^k^h^  take  out  »he  voluc  of  r.  It  will  be 
tuflh;ient  to  use  the  nearest  0.01  of  1/.  r  will  be  of  the  same  sign  as  A^.  Then,  enter  Table 
1  with  the  arguments  d  (the  starts  declination)  and  A  «  Ao  +  r,  and  take  out  the  value  of  19. 
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Form  the  quantities  y^Y+p^r^  and  y ~  17.  If  the  latter  quantity  lies  between  the 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limiti  ±<UI, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1891 
these  last  limits  may  be  reduced  to  ±0.92,  and  cases  near  this  limit  may  be  rejected  if  /  ii 
small.     A  convenient  rnle  to  adopt  will  be  — 

y'  <  0.10,  limits  =  ±  0.29 

10  <  y  <  0.15,  limits  =  ±  0.30 

15  <  y'  <  0.20,  limits  =  ±  0.31 

20  <  y'  limits  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y^  is  to  be  considered,  without  respect  to  its  algebraic  sigD. 

If  y  ~  ^  falls  between  the  limits  thus  indicated,  take  the  values  of  ?'  and  1/  from  tbeapprO' 
priate  tables  and  compute  r,  Q  and  A  from  the  equations 

r  sin  Q  =  y'  —  19' 
V  cos  Q  =1  3/  —  ^' 

A  =  ( y  —  iy )  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  or,  at  best,  the  mooo  will  oolj 
graze  the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

r,  =  -?--'^-sinQ  cosP  =  gJg3        (P<l8(f) 

0.2723  sin  P 


T2   = 


We  shall  then  have 


Local  mean  time  of  immersion,   T  —  't-fr-fri  —  tj 
Local  mean  time  of  emersion,      T— X'^-t^ti  +  t2 
Position-angle  from  north  toward  east  at  immersion,  180°  —  Q  —  P 
Position-angle  from  north  toward  east  at  emersion,      180°  —  Q  -\-  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are:  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  H —  A,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  mignt  be  seen  in  the  eas* 
horizon,  or  an  iramersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

8.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T —  X^  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  /  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condiiion 
(1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the  com- 
puter  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H  —  /  or  T—f 
falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial  and  It-avf 
the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less  than  a  day. 
and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

Phenomena  of  Planets  and  Satellites^  pages  450 — 488. — These  are,  for  the  most  part,  sifii- 
ciently  explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus^  pages  450 — 451. — The  angle  0^  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  great  circle  from  the  planet  to  the  sun  makes  with 
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ire  horn  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south.  This 
position-angle  is  reckoned  from  (f  to  860^,  as  in  the  measurement  of  double  stars,  the  planet 
taking  the  place  of  the  central  star.     But  its  measure  is  90^  greater  than  that  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
Qoeridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc* 
tioD  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  centre  of  the 
planet  upon  his  right 

SaieUUes  and  Disk  of  Mar$^  page  452. — This  page  gives  the  Washington  mean  times  of 
Bastem  and  western  elongations,  the  position  angles  and  distances  of  the  satellites  for  the  twenty 
days  preceding  and  following  opposition. 

SateUiUs  of  Jupiter^  pages  453 — 477. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagrams  on  page  458. 

Phenomena^  pAges  484  and  485. — The  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun  give  the  hours  when  the  longitude  of  each  planet  diuers  from 
that  of  the  sun  by  (f,  90^,  or  180^. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declinati<in  at  the  moment  of  con* 
junction. 

LaiUude  by  Ob$erved  Altitude  of  Pokaris.—TMe  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  SiqtplemefU  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to*l^  17".4. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  voliuna. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERI8 

AND  NAUTICAL  ALMANAC  FOR  1886. 

Ths  adopted  coiwUnts  of  preceMion,  nutatxmy  and  aberratioD  are  tboee  of  Steutb  and  pETsat, 


Preceesion  —  50''.M11  +  a'.OOO^US  t 
Nutation     —    iK'J9981  +  0^'.000009    f 
Aberration  —  20^^4451 
which  i  is  the  number  of  3rear8  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hansbu'b  7We«  du  SMlf  which  ia  0^^.32  greater  than  that 
Pbtees,  given  in  the  issues  of  this  Ephemeris  preceding  that  Ibr  1882.    A  comparison  of  Hansbu's 
obliquity  with  that  of  Pbtbrs  and  of  Lb  VBauBa  at  diflbrent  epochs  is  given  in  the  following 
table:- 


Epoch. 

1750 
1800 
1850 
1900 

Hansen. 

Pbtebs. 

17^44 
54.22 

30.99 
7.76 

Lb  VEaaiEE. 

H.— P. 

• 

Hv^L. 

23    28    18.19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

19.42 
55.63 
31.83 

ao3 

+ a75 

4-0.58 
+  0.43 
4-OJK 

—  1.23 

—  0.83 

—  0.41 

—  0.01 

The  fbrmulsB  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  SUar  Tablet 
^  Ike  American  Epkemerii,  Washington,  1860. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcokb^s  fundamental  standard,  in 
the  catalogue  attached  to  the  Jf^aekingUm  Obeervaiiome  for  1870,  Appendix  II,  with  die  following 
exceptions:  The  right  ascensions  of  the  48  circumpolar  stars  north  of  60^  north  declination  are 
fioro  Dr.  GooLo's  Standard  Places  of  Fundamenial  SUsrt^  second  edition.  United  States  Coa^t  Hunrey 
Ofllce,  1866.  Of  the  twelve  stars  south  of  50^  south  declination,  the  positions  of  fi  Hydri,  n  Trianguli 
Anatralis,  and  o  Octantia,  have  been  corrected  from  data  flimisbed  by  Dr.  GoiXLn ;  while  the  remaining 
nine  are,  as  before,  from  the  BritM  MtuHeal  Abmmac  for  1848. 

Tlie  right  ascensions  of  additional  stars  in  the  general  list,  for  which  ix>  apparent  placet*  are  given 
in  the  subsequent  section,  have  been  taken  partly  from  the  CaUdogwe  of  1098  SUmdard  Cloek  and 
ZodJaad  SUarg^  forming  Part  IV  of  Vol.  I  of  Atironomical  Papere  Prepare  for  the  Uee  of  the  Jhnerican 
EflktmenM  and  Mmtical  Almanac^  Washington,  1881 ;  and  partly  fipom  the  catalogue  of  the  Astronomische 
GeaellachafI  of  1878.  A  few  have  been  derived  from  recent  catalogues  vrithout  a  rigorous  reduction 
for  equinox. 

Tlie  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  ike  NMhem  Bmmdang 
GMMMfftbfi,  Washington,  1879,  for  all  stars  found  therein.  Tlie  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  thoee  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschaft  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sirius  and  Procyon  have  been  affiled  the  periodic  correctiona  resulting 
from  AtnvEBs's  investigations. 

The  values  of  these  corrections  are:  — 


Sirliu. 


1886.0         ^a 


-|-  0.019        A  ff 
+  0.040        A  6 


—  1.25 

—  1.13 


A  a  .  4-  0.005        A  <f  —  +  1.05 
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The  cphemeris  of  tlie  bud  is  coDstnicted  from  Hansen  and  Olufsen's  Tables  du  SoUilj  CopeohafEB,  1 1 
1853,  except  that  Struve's  aberration  has  been  used.    This  is  equivalent  to  nddiog  (KMO  totbetne 
longitudes,  but  it  does  not  affect  (he  right  ascensions  and  declinations.    The  sun's  rectangular  eqiBtnil 
co-ordiuntes  have  beeu  computed  from  the  longitudes  and  latitudes  by  tbe  following  fbrmule:— 

X  =  R  cos  ?. 

Y  =  R  sin  ?.  cos  6»  —  19J3  R  ft 
Z  =  /{  sin  X  sin  o  +  44.5  R  /? 
The  reductions  to  mean  equinox,  ] 885.0,  are  computed  by  the  formule, 

AX^+YsecuM 

A  F  =  —  Xcos  0)  A  ?.  +     A  w  —   9.4  r  i?  sin  (  O  +  IBT* ) 
aZ'  =  — Xsin  cj  A?.  —  rAw  +  21.7ri?sin(o4-187°) 
Wherein — 

A  and  fi    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  (kiB; 
0) ,    the  obliquity  of  the  ecliptic ; 
A  ?. ,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  (J,    the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,    tlie  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in«units  of  the  seventh  place  of  decimals.    The  correction  for  Uatode 
has  been  token  from  Goetze's  paper  in  the  Mrowmical  Journal^  Vol.  If,  |Mige  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomers  hm$Hp 
tion  of  the  Distance  of  the  Sun  and  the  Elements  whidi  depend  on  il,*  is  8^.848.     The  adopted  seiiB- 
diameter  of  ihc  sun  at  the  earth's  mean  distance  is    16^  2^'.     In   the   computntions   pertaiuiug  to 
eclipses,  Bessel's  semidiameter,  IS'  59".788  has  been  used. 

The  right  ancension,  declination,  and  parallax  of  the  moon  are  derived  from  Hansen's  TtAlesitk 
Lunef  Loudon,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Rtseardtam 
the  Motion  of  the  Moon,  Part  I,  page  268,f  and  a  corrected  table  being  substituted  for  Table  XXXIY. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formuh, 

5  =  0.272274  k  -4-  2".5 

The  constant  2''.5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  cphemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercurt^,  Washinjnom 
18()4.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Addition:!  to  ib€ 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  l^r2. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenai's  TabU-. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrtdxons  of  Linoenad's  Ekmaxts  of 
Mars,  published  in  the  Memoirs  of  the  Royal  •^^tronomical  Society,  Vol.  XX,  have  also  l»een  di^cll^se(l 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  ai*e  likewise  adopted.  The  |»er- 
turbations  produced  by  Jupiter  have  been  increased  by  -^  of  their  value.  The  following  arc  iJje 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0:  — 


It  It 


L  =  mo  13  33.87  +680101.1527  t 

T  =  3:33  23  17.84  +  65.1)990  t 

8  =    48  25  55.29  +  27.6997  t 

X  =      1  51     2.20  —  0.02141  t 

e  =        19238^^.75  +  0.18549  t 

n  =      689050''.8927 

a  =  1.52:36915 

The  ephemeris  of  Jupit(;r  is  derived  from  manuscript  tables  constructed  from  Bouvard's  Tnbic*, 
with  such  rhangrs  as  were  required  to  make  them  correspond  more  nearly  to  the  fornnila*. 

The  epheinoris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George  W. 
Hill,  aiui  still  unpuhlished. 

The  ephemerides  of  Uranus  and  Ncj)tune  are  derived  from  Professor  Newcomb's  Tables,  |.ul»- 
lished  by  tlie  Smithsonian  Institution. 


•  ^Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington^  liii^G"),  Appendix  11. 
t  Astronomical  Ohsr.rrntions  made  at  the  U.  S.  J^aval  Observatory,  Washington,  1875,  Appendix  11. 
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■emidkinetvra  of  the  planets  are  computed  froin  the  foUowiog  Tmliiea: — 


BeiDidiaaMter. 


a34 

ti 

0.00 

a546 

Jt  0.066 

0.00 

3J42 

±  0.057 

0.25 

ia78 

±  0.067 

0.70 

8.77 

±  0.039 

0.95 

1.68 

±  0.3 

1.30 

1J38 

1.48 

20.00 

0.70 

9.38 

0.95 

Log  Disi.  Astbortty. 

Lb  VBRAfxm,  T%eoni  of  Mtrtwry, 


PsfECXf  from  the  \Va»hiDgton  Obeer- 
Tationa  of  1845  aod  1846,  made 
with  the  Mural  Circle. 


Mercury 

Venua 

Mara  (polar) 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

The  elements  of  ecli|Ni«8  of  tlie  sun  and  occultations  of  stars  by  the  moon  are  adapted  to  Besibl's 
cthod,  \%n\u^  the  special  forms  in  Chautbnbt*8  Sphtriad  ami  Pradieal  Adromomif.  Th«*  ado|>ted 
imidiameters  are: — 


Semidiameter  of  the  sun  at  distance  unity . 
Ratio  of  radius  of  moon  to  radius  of  earth 


It 


959.788 
0.27227 


The  ecli|Mes  of  Jupiter^n  satellites  are  computed  from  Todd's  (^nihmaiion  of  Damoiseac'i  TabUs^ 
RTashington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolbousc's  Tnblcs,  Briiiik 
SktUieal  Mmanae  for  1835,  Table  11  of  each  satellite  having  been  adapted  to  Damoiseai-'s  Tables. 

The  elongations  and  coi\junctions  of  the  satellites  of  Saturn  are  computed  from  manuscript  tables 
3gr  Professor  Nbwcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bbsibl's  data,  except  those  for 
the  diiaky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  pre|»ared  from  the 
lata  of  Professor  Nbwcomb*s  (Iranian  and  Neptunian  &f$Um$^  Washington,  1875. 

In  compiling  the  {KMiitionn  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
tiave  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeri^. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth  are  derivetl  from 
Bbssbl's  elements  of  the  terrestrial  spheroid,  as  adapted  in  Table  III  of  CaAi;vB?iET*8  iSJgAmeo/  and 
Fmdieal  AHronomy^  Vol.  II: — 

log  e  —  8.9122052 
^/  ^  ^  .  ^  ir  30^^.65  sin  2  ^  +  rM6  sin  4  ^ 

log  p  >-  9^)992747  -f  0.0007271  cos  2  ^  ^  0.0000018  cos  4  ^ 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  \n  constructed  for — 
( 1  )  An  altitude  of  Polaris  equal  to  4.5^ 
(2)  A  declination  of  Polarin  eqiuil  to  -j-  88^41'  40^'. 

The  principal  compulations  of  the  £plu>meris  have  been  distributed  in  the  following  manner:  — 
The  sun  has  been  computed  by  Mr.  Eastwood;  the  moonV  loiigitudi*,  latitude,  semidiameter  and 
horizontBl  jiarallax,  by  Professor  Keitr;  right  ascension  and  declination,  by  Professor  Vasi  Vleck; 
culminations,  by  Profeasor  Rirrnujc;  lunar  diatances,  by  Mr.  W.  B.  Olivbb;  Mercury  and  Venus,  by 
Mr.  E.  P.  AnsTiN ;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptime,  by  Mr.  Robbbobait  Bucha5a5i;  Jupiter*s 
satellites,  by  Mr.  W.  F.  McK.  RrrrBB.  The  fixed  stars  have  been  pre|iared  by  Mr.  Wibssneb  and  Mr. 
pBBitTiss;  the  general  constants  for  their  reduction,  by  Mr.  Wibssbeb;  the  occultations,  by  Mr.  Dow.<irs 
assisiiHl  by  Mr.  J.  O.  Wibssbbb;  and  the  eclipses  have  been  computed  and  the  charts  projected  by  Mr. 

BrCHANAlf. 


TABLE  I. 
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mm         i 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIMK. 
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TABLE  IL— SIDEREAL  INTO  MEAN  80LAE  TIME. 


TO  BE  8UBTRACTED  FBOM  A  SIDEREAL  TIliE  INTERVAL. 


0 
1 

9 
S 

4 

6 
6 

7 
8 
9 

10 
11 
19 
13 
14 

15 
10 
17 
18 
19 

90 
91 
92 
93 
94 

95 
96 
97 
98 
99 

30 
31 
32 
33 
34 

35 


37 
38 
39 

40 
41 
49 
43 
44 

45 
46 
47 

48 
49 

50 
51 
58 
53 
54 

55 

66 
57 
58 
59 


tf 


Bid*- 


18.636 

ladoo 

ia964 
19.128 
19.299 

19.456 
19.619 
19.783 
19.947 
90.111 

90.975 
90.439 
90.602 
90.766 
90.930 

91.094 
91.958 
21.429 
91.585 
91.749 

91.913 
92.077 
92.941 
92.404 
92.568 

92.739 
92.896 
23.060 
23.224 
23.387 

93.551 
93.715 
93.879 
94.043 
94.207 

94.370 
94.534 
24.698 
94.802 
1^.026 

25.190 
95.353 
25.517 
25.681 
25.845 

26.009 
96.179 
26.336 
96.500 
20.664 

96.828 
96.992 
97.155 
97.319 
97.483 

97.647 
97.811 
97.975 
28.138 
28.309 


8^ 


9^ 


198.466 
198.630 
1  98.794 
198.958 
1  99.191 

1  99.285 
1  99.449 
1  99.613 
1  99.777 
1  29.940 


1 
1 
1 
1 
1 


30.104 
30.268 
30.432 
30.596 
30.760 


130.923 
1  31.087 
1  31.251 
1  31.415 
1  31.579 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


31.743 
31.906 
32.070 
32.234 
32.398 

32.5(S 
32.726 
32.889 
33.053 
33.217 

33.381 
33.545 
33.708 
33.872 
34.036 

34.200 
34.364 
34.528 
34.091 
34.855 

35.019 
35.163 
35.347 
35.511 
35.674 

35.838 
36.002 
36.166 
36.330 
36.493 

36.657 
36.821 
36.985 
37.149 
37.313 

37.476 
37.640 
37.804 
37.968 
3ai39 


9^ 


10^ 


■I  t 
1  3a296 
1  38.459 
1  3a623 
1  38.787 
1  3a951 

1  39.115 

1  39.979 

1  39.449 

1  39.606 

1  39.770 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


39.934 
40.098 
40.961 
40.425 
40.589 

40.753 
40.917 
41.081 
41.944 
41.408 

41.579 
41.736 
41.900 
49.064 
42.227 

42.391 
42.555 
42.719 
42.883 
43.047 

43.210 
43.374 
43.538 
43.702 
43.866 


1  44.029 
1  44.193 
1  44.357 
1  44.521 
1  44.685 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


44.849 
45.019 
45.176 
45.340 
45.504 

45.668 
45.832 
45.995 
46.150 
46.323 


1  46.487 
1  46.651 
1  46.815 
1  46.978 
1  47.142 

1  47.306 
1  47.470 
1  47.634 
1  47.797 
1  47.961 


10^ 


ir 


■I  t 
1  48.195 
1  4a289 
1  4a453 
1  4a617 
1  48.780 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


4a944 
49.108 
49.279 
49.436 
49.600 

49.763 
49.927 
50.091 
50.955 
50.419 

50.583 
50.746 
50.910 
51.074 
51.938 

51.409 
51.565 
51.729 
51.893 
59.057 

52.921 
59.385 
52.548 
59.712 
52.876 

53.040 
53.204 
53.368 
53.531 
53.695 

53.859 
54.023 
54.187 
54.351 
54.514 

54.678 
54.842 
55.006 
55.170 
55.333 

55.497 
55.6G1 
55.825 
55.989 
56.153 

56.316 
56.480 
56.644 
56.808 
56.972 

57.136 
57.299 
57.463 
57.627 
57.791 


11' 


12^ 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


57.955 
5ail9 
5a989 
5a446 
5a610 

58.774 
58.938 
59.101 
59.965 
59.429 

59.593 

59.757 

59.921 

0.064 

0.248 

0.412 
0.576 
0.740 
0.904 
1.067 

1.931 
1.395 
1.559 
1.723 
L8d7 

2.050 
2.214 
9.378 
2.542 
2.706 

2.8G9 
3.0J3 
3.197 
3.361 
3.525 


13^ 


9  3.689 

9  3.859 

9  4.016 

9  4.180 

9  4.344 

9  4.508 

9  4.672 

2  4.835 

9  4.999 

9  5.163 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


5.327 
5.491 
5.655 
5.818 
5.982 

6.146 
6.310 
6.474 
6.637 
6.801 


9  6.965 

9  7.129 

9  7.293 

9  7.457 

9  7.620 


14^ 


12^ 


B     a 
9    7.784 
9    7.948 

9  aii9 

9  a976 
9    a440 

9  a603 

9  8.767 

9  a931 

9  9.095 

9  9.259 

9  9.423 
9  9.586 
9  9.750 
9  9.914 
9  10.078 

9  10.242 

2  10.4a> 

2  10.569 

9  10.733 

9  10.897 

9  11.061 

9  11.225 

9  11.388 

9  11.559 

9  11.716 

9  11.880 

2  12.044 

2  12.206 

2  12.371 

2  12.535 


9 
9 
9 
9 
2 


12.699 
12.863 
13.0/7 
13.191 
13.334 


9  13.518 

9  13.682 

9  13.846 

9  14.010 

9  14.173 


9 
9 
9 
2 
2 

2 
2 
2 
2 
2 


14.337 
14.501 
14.665 
14.829 
14.993 

15.156 
15.320 
iri.484 
1.^648 
15.812 


9  15.976 
9  16.139 
9  16.303 
9  16.44)7 
9  16.631 

9  16.795 

9  16.959 

2  17.122 

2  17.286 

2  17.450 


9 
9 
9 
9 
9 


19.259 
19.416 
19.580 
19.744 
19.907 


9  20.071 
9  20.235 
9  20.399 
9  20.563 
9  20.797 

9  20.890 
9  91.054 
9  91.918 
9  91.382 
9  21.546 


9 
2 


21.709 
21.873 
2  22.0:J7 
2  22.201 
2  22.365 


13^ 


2  22.529 
2  22.692 
9  22.856 
9  23.020 
9  23.184 

2  93.348 
9  93.512 
2  23.675 
9  9:).839 
9  24.003 

9  94.167 
9  94.3:U 
9  24.495 
2  24.a'>8 
9  24.822 

2  24.9^6 
2  2r>.  100 
9  95.314 
9  25.477 
9  25.641 

9  25.805 
2  25.969 
9  2C.133 
9  26.297 
9  26.460 

2  26.624 
9  26.788 
9  96.959 
2  27.116 
2  27.280 


15^ 


B        t 

9  17.614 
9  17.778 
9  17.941 
9  iai05 
9  ia269 

9  ia433 
9  ia597 
9  ia761 
2  ia924 
9  19.088 


14' 


9  97.443 
9  97.607 
9  27.771 
9  27.935 
9  98.099 

9  98.263 
9  98.426 
9  28.590 
9  28.754 
2  28.918 

9  29.082 
9  29.245 
9  29.409 
9  29.573 
9  29.737 

9  29.901 
9  30.065 
9  30.228 
9  30.392 
9  30.556 

9  30.720 
9  30.884 
9  31.048 
9  31.211 
9  31.375 

9  31.539 
2  31.703 
9  31.bb7 
9  32.031 
9  32.194 

9  32.358 
9  32.522 
9  32.636 
9  32,«r.0 
2  33.013 

9  33.177 

9  3:1.341 

2  33.505 

9  33.6G9 

2  33.83:) 

2  33.9!« 
9  34.1<iO 
9  34.324 
2  34.4J« 
2  .Tt.6r.2 


FCM* 


2 
2 
2 
2 
2 

2 
2 
9 
9 
9 


34.616 
34.979 
35.143 
:J5.3a7 
35.471 

35.6:i5 
35.79»? 
35.962 
36.126 
36.290 


2  36.454 
2  35.618 
2  36.7t«l 
2  36.945 
2  37.109 


15"^ 


t 
0 
1 
9 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
92 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

4'> 
47 

AS 
49 

50 
51 

r.o 


53 
54 

55 
56 
57 

58 
59 


0.000 
0.003 
0.0a5 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.019 
0.059 

0.055 
0.067 
O.OGO 
0.063 
0.066 

0.068 
0.071 
0.074 
0.U76 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
OAOH 
0.101 
0.104 
0.10-3 

0.1119 
0.112 
0.115 
0.117 
0.120 

0.1  i3 
0.1i6 
0.1, '8 
0.i:U 

o.i:u 
o.i:t7 

O.l.W 
0.142 
0.145 
0.147 

O.ICO 
0.153 
0.1.% 
0.1> 

o.i(;i 


For 


^ 
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TABLE  XL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  IMTERVAIi. 

Side. 
raO. 

le"^ 

17"^ 

18^ 

19^ 

20^ 

21"^ 

22"^ 

23'^ 

Fo 
Seen 

m 

m      t 

m      t 

m 

t 

m     t 

m     t 

m     t 

m      t 

m     • 

s 

0 

2  37.273 

2  47.102 

2  56.932 

3    6.768 

3  16.591 

3  26.421 

3  36.250 

3  46.060 

0    ( 

1 

2  37.437 

2  47.266 

2  57.096 

3    6.925 

3  16.756 

3  26.585 

3  36.414 

3  46.244 

1    ( 

2 

2  37.601 

2  47.430 

2  57.260 

3    7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2    ( 

3 

2  37.764 

2  47.594 

2  57.424 

3    7.253 

3  17.063 

3  26.912 

3  36.742 

3  46.571 

3    ( 

4 

2  37.928 

2  47.758 

2  57.587 

3    7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4    < 

5 

2  38.092 

2  47.922 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5    i 

6 

2  38.256 

2  48.085 

2  57.915 

3    7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6    < 

7 

2  38.420 

2  48.249 

2  58.079 

3    7.906 

3  17.738 

3  27.568 

3  37.397 

8  47.227 

7 

8 

2  38.584 

2  48.413 

2  58.243 

3    8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8: 

9 

2  38.747 

2  48.577 

2  58.406 

3    8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9' 

10 

2  38.911 

2  48.741 

2  58.570 

3    8.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10  i 

11 

2  39.075 

2  48.905 

2  58.734 

3    8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11  • 

12 

2  39.239 

2  49.068 

2  58.898 

3    8.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12   ; 

13 

2  39.403 

2  49.232 

2  59.062 

3    8.891 

3  ia721 

3  28.550 

3  3a380 

3  48.210 

13 

14 

2  39.566 

2  49.396 

2  59.226. 

3    9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 ; 

1 

15 

2  39.730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  2a878 

3  38.706 

3  48.537 

15 

16 

2  39.894 

2  49.724 

2  59.553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

17 

2  40.058 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

16 

19 

2  40.386 

2  50.215 

3 

0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

20 

2  40.549 

2  50.379 

3 

0.209 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

21 

2  40.713 

2  50.543 

3 

0.372 

3  10.202 

^3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

22 

2  40.877 

2  50.707 

3 

0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

23 

2  41.041 

2  50.870 

3 

0.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

24 

2  41.205 

2  51.034 

3 

0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24i 

25 

2  41.369 

2  51.198 

3 

1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

26 

2  41.532 

2  51.362 

3 

1.192 

3  11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

27 

2  41.696 

2  51.526 

3 

1.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

28 

2  41.860 

2  51.690 

3 

1.519 

3  11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

29 

2  42.024 

2  51.853 

3 

1.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

30 

2  42.188 

2  52.017 

3 

1.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

31 

2  42.352 

2  52.181 

3 

2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

1    ^'^ 

2  42.515 

2  52.345 

3 

2.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

:w 

33 

2  42.(579 

2  52.509 

3 

2.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

:» 

i    ^ 

2  42.843 

2  52.673 

3 

2.502 

3  12.'332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

35 

2  43.007 

2  52.836 

3 

2.666     3  12.496 

3  22.325 

3  32.155 

3  41.984 

3  51.814 

35 

:«5 

2  43.171 

2  53.000 

3 

2.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.97a 

:30 

37 

2  43.334 

2  53.164 

3 

2.994 

3  12.8-23 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

,     38 

2  43.498 

2  53.328 

3 

3.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

S?' 

39 

2  43.662 

2  53.492 

3 

3.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

40 

2  43.826 

2  53.656 

3 

3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.6:33 

40 

41 

2  43.990 

2  53.819 

3 

3.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

42 

2  44.154 

2  53.983 

3 

3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

43 

2  44.317 

2  54.147 

3 

3.977 

3  13.806 

3  23.636 

3  33.465 

3  43.2J)5 

3  53.124 

43 

44 

2  44.481 

2  54.311 

3 

4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

45 

2  44.645 

2  54.475 

3 

4.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

4(> 

2  44.809 

2  54.6:^ 

3 

4.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

40 

47 

2  44.973 

2  54.802 

3 

4.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

1    48 

2  45.137 

2  54.906 

3 

4.796 

3  14.625 

3  24.455 

3  34.2^4 

3  44.114 

3  53,943 

48 

1     49 

2  45.300 

2  55.130 

3 

4.900 

3  14.789 

3  24.619 

3  34.418 

3  44.278 

3  54.107 

49 

1    50 

2  45.404 

2  55.294 

3 

5.123 

3  14.953 

3  24.782 

3  :w.oi2 

3  44.442 

3  ,54.271 

50 

51 

2  45.028 

2  55.458 

3 

5.287 

3  15.117 

3  24.946 

3  ^M.776 

3  44.005 

3  ,54.435 

51 

r»2 

2  45.792 

2  55.621 

3 

5.451 

3  15.281 

3  2,^).  110 

3  34.940 

3  44.769 

3  54.,S99 

52 

53 

2  45.950 

2  55.785 

3 

5.015 

3  15.444 

3  25.274 

3  :i5.104 

3  44.933 

3  54.76:1 

53 

54 

2  40.rjO 

2  ,55.949 

3 

5.779 

3  15.008 

3  25.438 

3  :i^i.207 

3  45.097 

3  54.926 

54 

55 

2  40.283 

2  ,''>0.113 

3 

5.942 

3  15.772 

3  2,'>.e02 

3  :^.431 

3  45.261 

3  55.090 

55 

:s 

2  40.447 

2  50.277 

3 

6.106 

3  15.9:56  1  3  25.705 

3  35.595 

3  45.425 

3  ,55.254 

50 

57 

2  40.011 

2  50.441 

3 

0.270 

3  16.100 

3  25.929 

3  :5,'>.7r)9 

3  45.r>88 

3  55.418 

57 

,     58 

2  40.775 

2  50.004 

3 

0.434  1  3  10.204 

3  20.093 

3  :i').ih23 

3  45.7,52 

3  55.582 

58 

Sidcv 
real. 

1' 

2  40.939 

2  5().708 

17h. 

3 

0.598 

3  16.427 

3  26.257 

3  : JO.  080 

3  45.910 

3  55.740 

.59 

19^- 

21^ 

22^- 

23^ 

& 
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TABLE  SOLAR  INTO  L  TIME. 


TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  DrTERYAL. 

Iffeui 
Solar. 

S"^ 

9^ 

10^ 

11^ 

12^ 

.13^ 

14^ 

16^ 

Tor      ' 

i      ni 

m      • 

m     • 

■1     t 

B        • 

m 

• 

a     ■ 

m     • 

m      • 

■  >   • 

U 

1  iy.852 

1  28.706 

1  38.565 

148.421 

1  5a278 

8    &134 

8  17.991 

2  87.817 

0  j  O.000 

'       1 

1  19.016 

1  28.873 

1  38.729 

14a585 

16a442 

8    &S96 

8iai55 

8  28.0U 

1    O.O08  ' 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

i5aeo6 

8    a468 

8  ia319 

8  88.176 

8ia(»6  i 

:    3 

1  19.345 

1  29.201 

1  39.058 

1  4a914 

16aT71 

8  ae87 

8  ia483 

8  28.340 

3    COOt 

4 

1  19.509 

1  29.365 

1  39.22SI 

149.078 

16a035 

8    a791 

8  ia648 

8  2a604 

4  :  O.0U 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.843 

159.099 

8    a966 

8  ia818 

2  28.668 

5 

0.014  : 

6 

1  19..-«7 

1  29.694 

1  39.550 

149.407 

169.803 

8    9.180 

8  ia976 

8  28.833 

6 

0.016  : 

7 

1  20.002 

1  29.85H 

1  39.715 

1  49.6171 

159.428 

8    9.864 

8  19.141 

8  88.997 

7 

0.019 

8 

I  20. 166 

1  30.022 

1  39.879 

1  49.736 

1  69.598 

8    9.448 

8  19.306 

8  89.161 

8 

o.m  ■: 

9 

1  20.330 

1  30.187 

140.013 

1  49.900 

169.756 

8    9.613 

8  19.469 

8  29.326 

9 

O.Wb 

10 

1  20.495 

1  30.351 

I  40.207 

1  50.064 

159.920 

8    9.777 

8  19.633 

8  29.490 

10 

0.027 

11 

1  20.6r)0 

1  30.515 

1  40.372 

1  50.228 

8 

0.065 

8    9.941 

8  19.796 

2  89.654 

11 

O.O30 

12 

1  2<l.823 

1  30.680 

1  40.536 

1  50.393 

8 

0.849 

8  10.106 

8  19.9G2 

8  89.818 

12 

0.033 

13 

1  20.9t!7 

1  30.844 

1  40.700 

1  50.557 

8 

0.413 

8  10.870 

8  80.126 

8  89.983 

13    0.096 

14 

1  2l.L'i2 

1  31.006 

1  40.8^ 

150.721 

8 

0.578 

8  10.434 

8  80.890 

2  30.147 

14   o.o» ; 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.8^ 

8 

0.748 

8  10.698 

8  20.455 

2  30.311 

15 

0.041 

16 

1  21.+-0 

1  31.337 

1  41.193 

1  51.050 

8 

0.906 

8  10.763 

8  80.619 

8  30.476 

16 

0.044 

17 

1  21.644 

1  31.i'i01 

1  41.357 

1  51.214 

8 

L070 

8  10.987 

8  20.783 

8  30.640 

17 

O.OT  ! 

18 

I  2I.8rj9 

1  31.665 

1  41.522 

1  61.378 

8 

1.836 

8  11.091 

8  80.948 

8  30.804 

18 

O.O© 

19 

1  21.973 

1  31.829 

1  41.686 

1  61.642 

8 

1.399 

8  11.856 

8  81.112 

8  30.968 

19 

o.m  ; 

20 

I  22.137 

1  31.994 

1  41.850 

1  51.707 

8 

1.663 

8  11.420 

8  81.276 

8  31.133 

20 

0.055 

21 

1  22.:»2 

1  32.158 

1  42.015 

1  61.871 

8 

1.727 

2  11.584 

8  81.440 

2  31.297 

21 

O.0S7 

22 

I  2^.466 

1  32.35« 

1  42.179 

1  50.035 

8 

1.898 

8  11.748 

8  81.605 

8  31.461 

22 

o.oeo 

23 

1  2J.6.J0 

1  32.487 

1  42.343 

1  Gfi.200 

8 

8.056 

8  11.918 

8  21.769 

8  31.625 

23  .  0.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  58.364 

8 

8.820 

8  18.077 

8  81.933 

8  31.790 

24 

0.0G6 

25 

1  22.959 

1  32.815 

1  42.672 

1  58.588 

8 

8.386 

8  18.841 

8  88.098 

8  31.954 

25 

0.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  58.698 

8 

8.649 

8  12.405 

8  82.262 

2  32.118 

26     0.071 

27 

1  2:}.287 

1  33.144 

1  43.000 

1  58.857 

8 

8.713 

8  18,570 

8  22.426 

2  32.283 

27  ;  0.074 

28 

1  2:j.4r>i 

1  33.306 

1  43.164 

1  63.021 

8 

8.877 

8  18.734 

8  82.590 

2  32.447 

28 

0.077 

29 

1  23.016 

1  33.472 

1  43.329 

1  63.186 

8 

3.048 

8  18.896 

8  22.755 

2  32.611 

29 

o.(n9 

30 

1  2.3.7H0 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

8  13.062 

2  22.919 

2  32.775 

?.0 

0.!>S2 

:u 

1  23.1M4 

1  33.H01 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31  1  O.O-o 

3i 

1  Vil.HKJ 

1  :w.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.391 

2  23.247 

2  33.104 

32     0.06^ 

,     33 

1  'J4.273 

1  :«.129 

1  43.986 

1  53.842 

2 

3.699 

8  13.555 

2  23.412 

2  33.2t)8 

33  ■■  OJKv 

'    34 

1  2t.4:J7 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

O.CW 

:ci 

1  2\Am 

1  34.458 

1  44.314 

1  64.171 

8 

4.027 

2  13.884 

2  23.740 

2  33.507 

35 

0.05C 

'M 

I  -SiSi'A} 

1  34.622 

1  44.479 

1  54.335 

2 

4.192 

2  14.048 

2  23.905 

2  33.701 

36     O.CfjFj 

,     'S7 

I  •i4.9,{0 

1  :i4.786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37     O.K'l 

3H 

1  :i:».rK»4 

1  :M.951 

1  44.807 

1  54.664 

8 

4.520 

2  14.377 

2  24.233 

2  34.(KJ0 

as  :  0.104 

39 

1  -^'..'^VJ 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

3D     0.1*  j; 

40 

1  •r>.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40     0.110 

41 

1  2:>.r)87 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34..^;82 

41     0.11-2 

A'^ 

1  25.7r)l 

1  :i5.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42  !  0.115 

43 

1  -jn-iMO 

1  35.772 

1  45.6-29 

1  55.485 

2 

5.. 342 

2  15.198 

2  25.054 

2  34.911 

43  i  0.11-? 

44 

I  MO.ihO 

1  35.9;J6 

1  45.793 

1  55.649 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44  '  0.12«.^ 

45 

1  2().t.'44 

1  36.101 

1  45.957 

1  55.814 

2 

5.670 

2  15.527 

2  25.3Jr<3 

2  35.239 

45     0.12;] 

4(3 

I  'J(>.4(H 

1  :J6.265 

1  46.121 

1  55.978 

2 

5.834 

2  15.691 

2  25.547 

2  35.404 

41)  :  0.1-2J? 

1    47 

1  2(>.r,73 

1  3<).4-29 

1  46.286 

1  56.142 

2 

5.999 

2  15.855 

2  23.712 

2  35..'iG8 

47  i  0.TJ9 

■    4S 

1  2(5.7:^ 

1  'M.:m 

1  46.450 

1  56.306 

2 

6.163 

2  16.019 

2  25.876 

2  35.7:« 

48 

0.1. •;i 

4') 

1 

I  2(;.iK)i 

I  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

49     0.i:'4 

1     50 

I  27.0.K) 

1  36.9-22 

1  46.778 

1  56.6a5 

2 

6.491 

2  16.:^8 

2  26.204 

2  36.061 

50  1  0.137 

51 

1  27.*J30 

1  37.0^6 

1  46.943 

1  56.799 

2 

6.656 

2  16.512 

2  26.369 

2  :56.225 

51  1  0.14U 

5-2 

I  27.31)4 

1  37.2:>1 

1  47.107 

1  56.964 

2 

6.820     2  16.676 

2  26.533 

2  3()..'t*9 

52     0.142 

53 

1  27.5r)8 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  1C.H41 

2  26.697 

2  36.554 

53     0.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.14- 

55 

I  27.?i>7 

1  37.743 

1  47.600 

1  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

.v>  ;  0.151 

56 

1  *2^.o:>i 

1  :{7.9()8 

1  47.7C4 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56     O.lfM 

57 

1  2>.'.nr> 

1  38.072 

I  47.ih>8 

1  57.785 

2 

7.641 

2  17.498 

2  27.:i54 

2  37.211 

57     0.i:<i 

58 

1  2^^.:^) 

1  3S.23(> 

I  48.093 

1  57.949 

2 

7.806 

2  17.662 

2  27.519 

2  37.375 

58  '  0.15.0 

51) 

I  2-'.r>44 

8^' 

1  :i8.4(X) 

1  48.257 

1  58.113 

2 

7.970 

2  17.826 

2  27.663 

2  37.539  1 

59  1  O.U^ 

Meanl 
Ttor./ 

1   10^- 

i  iv- 

V 

Vi^ 

y  vs^- 

^  \V^'    1^  15^    ( 

I 

k 
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TABLE  m.— MEAN  80LAK  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  ▲  MEAN  TIME  UTTERVAL. 

Solar. 

■1 
0 

16^ 

17*- 

18^ 

19^ 

20*- 

21^ 

22^ 

23^ 

For 

2  37*704 

■1       t 

2  47.560 

m     t 
8  57.417 

3    7!873 

a     • 
3  17.129 

Sdageo 

3  3^848 

B        t 

3  46.699 

■ 
0 

0.000 

1 

2  37.868 

8  47.724 

8  57.581 

3    7.437 

3  17.894 

3  87.150 

3  37.007 

3  46.863 

1 

0.003 

S 

2  aaafii 

8  47.889 

8  57.746 

3    7.608 

3  17.456 

3  87.315 

3  37.171 

3  47.027 

2 

0.005 

3 

2  3ai96 

8  48.053 

2  57.909 

3    7.766 

3  17.688 

3  87.479 

3  37.335 

3  47.192 

3 

0.008 

4 

2  3a361 

8  48.217 

8  58.074 

3    7.930 

3  17.787 

3  87.643 

3  37.500 

3  47.356 

4 

O.Oll 

5 

2  38.525 

2  4a381 

2  58.238 

3    8.004 

3  17.951 

3  87.807 

3  37.664 

3  47.580 

5 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3    8.889 

3  iaii5 

3  87.978 

3  37.828 

3  47.6H5 

6 

0.016 

7 

2  38.854 

2  4a710 

2  58.566 

3    a423 

3  ia879 

3  8&136 

3  37.998 

3  47.849 

7 

0.019 

8 

2  39.018 

2  48.874 

2  5a731 

3    8.587 

3  ia444 

S8&300 

3  3ai57 

3  48.013 

8 

0.022 

9 

2  39.182 

2  49.039 

2  58.895 

3    a751 

3  laooe 

3  8&464 

3  88.381 

3  48.177 

9 

0.025 

10 

2  39.346 

2  49.203 

2  59.069 

3    8.916 

3  18.778 

3  88.629 

3  3a485 

3  48.348 

10 

0.027 

11 

2  39.511 

2  49.367 

2  59.224 

3    9.080 

3  ia937 

3  88.793 

3  3a649 

3  48.506 

11 

0.030 

18 

2  39.675 

8  49.5:il 

2  59.388 

3    9.844 

3  19.101 

3  88.957 

3  38.814 

3  48.670 

12 

0.033 

13 

2  39.839 

8  49.696 

2  59.552 

3    9.409 

3  19.865 

3  29.128 

3  3a978 

3  4ii.fQ4 

13 

0.0:16 

14 

2  40.003 

8  49.860 

2  59.716 

3    9.573 

3  19.429 

3  89.886 

3  39.148 

3  48.999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19.594 

3  89.450 

3  39.307 

3  49.163 

15 

0  041 

16 

2  40.332 

2  59.188 

3 

0.045 

3    9.901 

3  19.758 

3  89.614 

3  39.471 

3  49.327 

16 

0.044 

17 

2  40.496 

2  50.353 

3 

0.209 

3  10.066 

3  19.928 

3  29.779 

3  39.635 

3  49.492 

17 

0.047 

18 

2  40.661 

2  50.517 

3 

0.373 

3  10.230 

3  80.086 

3  29.943 

3  39.799 

3  49.f»r 

IH 

0.049 

19 

2  40.825 

2  50.681 

3 

0.538 

3  10.394 

3  80.851 

3  30.107 

3  39.964 

3  49.820 

19 

0.(Kj2 

*J0 

2  40.989 

2  50.846 

3 

0.702 

3  10.559 

3  80.415 

3  30.871 

3  40.128 

3  49.984 

20 

0.0:^5 

21 

2  41.153 

2  51.010 

3 

0.866 

3  10.723 

3  80.579 

3  30.436 

3  40.298 

3  50.149 

21 

0.057 

22 

2  41.318 

2  51.174 

3 

1.031 

3  10.887 

3  80.744 

3  30.600 

3  40.456 

3  50.313 

22 

O.OfiO 

23 

2  41.482 

2  51.338 

3 

1.195 

3  ll.OGl 

3  20.906 

3  30.764 

3  40.621 

3  50.477 

23 

0.063    i 

24 

2  41.646 

2  51.503 

3 

1.350 

3  11.816 

3  21.078 

3  30.929 

3  40.785 

3  50.642 

24 

O.OGO 

25 

2  41.810 

2  51.667 

3 

1.523 

3  11.380 

3  21.836 

3  31.00 

3  40.949 

3  50.806 

25 

0.068 

26 

2  41.975 

2  51.831 

3 

1.688 

3  11.544 

3  81.401 

3  31.257 

3  41.114 

3  50.970 

26 

0.071 

27 

2  42.i:t9 

2  51.995 

3 

1.852 

3  11.706 

3  81.565 

3  31.421 

3  41.278 

3  51.134 

27 

0.074 

28 

2  42,:ux^ 

2  52.160 

3 

2.016 

3  11.873 

3  8L729 

3  31.586 

3  41.442 

3  51.299 

28 

o.on 

29 

2  42.468 

2  52.324 

3 

8.181 

3  18.037 

3  81.893 

3  31.750 

3  41.606  •  3  51.463 

29 

0.079 

30 

2  42.632 

2  52.488 

3 

2.345 

3  18.801 

3  22.068 

3  31.914 

3  41.771 

3  51.027 

30 

0.0R2 

31 

2  42.796 

8  52.653 

3 

2.509 

3  18.366 

3  22.222 

3  38.078 

3  41.935 

3  51.791 

31 

O.Urt5 

32 

2  42.960 

8  52.817 

3- 

8.673 

3  18.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

0.088 

33 

2  43.125 

8  52.961 

3 

8.838 

3  18.694 

3  88.551 

3  32.407 

3  42.264 

3  58.120 

33 

0.090 

34 

2  43.289 

8  53.146 

3 

3.008 

3  18.858 

3  88.715 

3  32.571     3  42.428 

3  58.284 

34 

0.093 

35 

2  43.453 

8  53.310 

3 

3.166 

3  13.083 

3  88.879 

3  32.736 

3  48.598 

3  58.449 

35 

0.096 

36 

2  4:).617 

8  53.474 

3 

3.330 

3  13.187 

3  83.043 

3  38.900 

3  48.756 

3  58.613 

36 

0.099 

37 

2  43.782 

8  53.638 

3 

3.495 

3  13.351 

3  83.806 

3  33.064 

3  48.921 

3  68.777 

37 

O.lOl 

38 

2  43.946 

8  53.803 

3 

3.650 

3  13.515 

3  83.378 

3  33.228 

3  43.005 

3  68.941 

34 

0.104 

39 

2  44.110> 

8  53.967 

3 

3.883 

3  13.680 

383.536 

3  33.393 

3  43.249 

3  53.106 

39 

0.107 

40 

2  44.275 

8  54.131 

3 

3.988 

3  13.844 

3  83.700 

3  33.557 

3  4.T413 

3  53.270 

40 

O.llO 

41 

2  44.439 

8  54.895 

3 

4.158 

3  14.006 

3  83.flffi; 

3  33.721 

3  43.578 

3  53.434 

41 

0.112 

42 

2  44.603 

8  54.460 

3 

4.316 

3  14.173 

3  84.029 

3  33.886 

3  43.742 

3  53.508 

42 

0.115    i 

1    43 

2  44.767 

8  54.624 

3 

4.480 

3  14.337 

3  84.193 

3  34.050 

3  43.906 

3  53.763 

43 

0.118    1 

!    44 

2  44.932 

2  54.788 

3 

4.645 

3  14.501 

3  84.358 

3  34.214 

3  44.071 

3  53.927 

44 

0.120    : 

45 

2  45.096 

2  54.952 

3 

4.809 

3  14.665 

3  84.588 

3  34.378 

3  44.235 

3  54.091 

45 

0.123 

46 

2  45.260 

2  55.117 

3 

4.973 

3  14.830 

3  84.686 

3  34.543 

3  44.399 

3  54.856 

46 

0.126 

47 

2  45.425 

2  55.281 

3 

5.137 

3  14.994 

3  84.850 

3  34.707 

3  44.563 

3  54.420 

47 

O.V^} 

48 

2  45.589 

8  55.445 

3 

5.302 

3  15.158 

3  85.015 

3  34.871 

3  44.728 

3  54.584 

48 

0.131 

49 

2  45.753 

8  55.610 

3 

5.466 

3  15.388 

3  85.179 

3  35.035 

3  44.892 

3  54.748 

49 

0.134 

50 

2  45.917 

8  55.774 

3 

5.630 

3  15.487 

3  85.343 

3  35.200 

3  45.056 

3  54.913 

50 

0.137 

51 

2  46.082 

2  55.938 

3 

5.795 

3  15.651 

3  85.608 

3  35.364 

3  45.220 

3  55.077 

51 

O.UO 

52 

2  46.246 

8  56.102 

3 

5.950 

3  15.815 

3  85.678 

3  35.528 

3  45.385 

3  55.241 

52 

0.142 

53 

2  16.410 

8  66.867 

3 

6.183 

3  15.980 

3  85.836 

3  35.603 

3  45.549 

3  56.405 

53 

0.145 

54 

2  46.574 

8  56.431 

3 

6.287 

3  16.144 

3  86.000 

3  35.857 

3  45.713 

3  56.570 

54 

0.148 

55 

2  46.739 

8  56.595 

3 

6.458 

3  16.308 

3  86.165 

3  36.081 

3  45.878 

3  55.734 

55 

O.l.M 

56 

2  46.903 

8  56.7ri0 

3 

6.616 

3  16.478 

3  86.329 

3  36.185 

3  46.048 

3  55.698 

56 

0.153 

57 

2  47.067 

8  56.924 

3 

6.780 

3  16.637 

3  86.493 

3  36.350 

3  46.806 

3  56.063 

57 

0.156    ' 

58 

2  47.232 

8  57.088 

3 

6.944 

3  16.801 

3  86.687 

3  36.514 

3  46.370 

3  56.227 

5t» 

O.lfjO 

59 

2  47.396 

8  57.858 

3 

7.100 

3  16.965 

3  96.888 

3  36.678 

3  46.535 

3  56.391 

GO 

0.102 

Vc«n 
BoUr. 

>■ ' 

17b. 

18^ 

19*^ 

20^ 

21^ 

22* 

\ 

^  23^ 

^" 

Fwr          ( 

XFH  B&^'SS—n 


TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 


Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

{  less  than  1»»  17'".4,  subtract  it  from  1*»  17™ .4; 
If  the  sidereal  time  is  }  between  1*>  17tn.4  and  13^  17".4,  subtract  P  17'».4  from  it; 

(  greater  than  I8»»  I7"'.4,  subtract  it  from  25^  17™.4; 
and  the  remainder  is  tlie  hour-aii|;le  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract  i 


irnm.  inc  ii 
Example.' 

liu  aiuiuiit;,  m;c^iuiij($  iu  lui  sign.      xiie  rcBuii  is  uiv  lau 
—1886,  November  10,  at  9»>  29"  29",  P.  M.,  mean  solar  time,  in 

iuuc  ui  ific  piace. 
longitude  2J><'  east  of  Greet 

wich,  suppose  the  true  altitude  of  Polaris  to  be  29®  2d' :  required  the  latitude  of  the  place. 

h     ni     8 
'  Local  astronomical  mean  time  .             .             .             .             .             .         9  2l>  21) 

Reduction  from  Table  III,  for  9»»  29m  29«                                               .       -|-     1  34 

Greenwich  Bidereal  time  of  mean  noon,  November  10,  page  183             15  18  16 

Reduction  from  Table  HI,  for  longitude  (=:li>56°>  east,  or  minus)       —     0  19 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 

0  49  ( 

)0 

h    m 
1   17.4 

Subtract  sidereal  time    .            .            .            •            .            .            .0  49.0 

Remainder  is  equal  to  hour-angle  of  Polaris  •            .            •            .         0  28.4 

True  altitude                       .            .            .        +2§  29'.0 

Correction  from  Table  IV.            .            .        —    l  17.6 

Lati 

tude                                                        .        -f"2b 

11.4 

TABLE  IV— 1886. 

Hoar-Angle. 

Qh. 

Ih. 

2h. 

3^ 

4h. 

0^ 

m 

o        /. 

0     / 

0       / 

0    / 

0    / 

0 

0 

1  18.2   "••' 

-1  15.5     ' 
1   lo.l 

-'      ''•''     09 

-  0  55.2    ' 
0  54.0  ^ 

-0  39.1    '    '  - 

0  20.»2 

5 

1    6.8   ••' 

0  37.6 

0  i-.t; 

0.1 

0.5 

0.9 

1.2 

1.5 

i         10 

1  18.1 

1    14.0 

1     5.9 

0  52.8 

0  36.1 

0  \W} 

' 

^     0.1                              0.5 

-  ^     0.9 

1.2 

1  •» 

15 

1  18.0                  1   14.1 

1     5.0 

0  51.6 

0  34.6 

0  !.'.'.> 

O.l                             0.6 

0.9 

1.3                             1.6 

20 

-  1   17.9             -  1  13.5 

-  1     4.1 

-  0  50.3 

-  0  33.0 

•  «i  m..') 

25 

1   17.7    '•'          1   12.9    "•' 

1     3.1     ^-^ 

0  49.0    ^'^ 

0  31.5    ^'^ 

0  11. :♦ 

0.2                             0.7 

1.0 

1.4                             \^ 

:w 

1   17.5                  1  12.2 

1     2.1 

0  47.6 

0  29.9 

0  lu.-j 

0.3    1                         0.6 

i.i 

1.4 

1  fi 

35 

1    17.2           1        1   11.6 

1     1.0 

0  46.2           ^       0  28.3 

0   "^..'^ 

0.3 

0.7 

1.1 

1.4                        1.6 

40 

-  1    17.0 

-  1   10.9 

-  0  59.9 

-0  44.8 

-  0  26.7 

■  n    r.> 

0.3 

OR 

l.l 

1.4 

i.fi 

45 

1  h;.7            1  10.1  '" 

0  58.8 

0  43.4                  0  25.1     ■" 
0  42.0    '•'*          0  23.5    ^'^ 

0   r,.i 

50 

1    I0..1            1        1     9.4 

0  57.G 

0    WA 

1 

55 

1    I;).9                   I     8.6 

0  56.4    ^'^ 

0  40.6    ^'^          0  21.9    ^'^      - 

•0     l.T 

GO 

11—    ^'^ 

-  1    7.7  ••" 

-0  55.2    ^'^ 

-0  39.1    ^-^ 

-0  20.2    ^"^ 

+ 

•  0   oj' 

Hoiir-Anjirlft. 
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111 

0 

5 

10 

15 

20 
25 
30 
35 

40 
45 
50 
55 
60 


()^'- 


o 

+  0 
0 
0 
0 

+  0 
0 


0.01 
1.7 
3.4 
5.1 

6.8 
8.5 
0  10.2 

0  II. :> 

+  0  13.6 

0  15.3 

0  I6.i> 

0  18.6 

+  0  20.2 


1.7 

1.7 

1.7 
1.7 

1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.7 
1.6 


yh. 


+  0  20.2 
0  21.9 
I)  23.5 
0  25.2 

+  0  26.8 
0  2H.4 
0  30.0 
0  31.5 

+  0  33.0 
0  34.6 
0  3fi.l 
^\  Ti  SS 


I 

J. 7 
1.6 
1.7 
1.6 

1.6 
1.6 
1.5 
1.5 

1.6 
1.5 
1.5 


8^ 


C)h. 


10' 


+  0  39.1 

0  40.0 
0  42.0 
0  43.5 

+  0  44.9 
0  46.3 
0  47.6 
0  49.0 

+  0  .•>().3 
0  51.6 
0  52.8 


I 
1.5 

1.4 

1.5 

1.4 

1.4 
1.3 
1.4 
1.3 

1.3 
1.2 
1.3 
\.^ 


+  0  55.3 

0  56.5 
0  57.7 

0  58.8 

+ 1)  59.9 


+  I 


1.0 
2.1 
3.1 

4.1 

5.0 
5.9 
G.8 


\  W    "i  Tt 


I 
1.2 

1.2 

1.1 

1.1 

1.1 
1.1 
1.0 
1.0 

0.9 
0.9 
0.9 


0  / 

+  1  7.7 

1  8.6 
1  9.4 
1  10.1 

+  1  10.9 

I  11.6 

1  12.2 

1  12.9 

+  I  13.5 

I  14.1 

1  14.6 

1  15.1 


0.9 
0.8 
0.7 
0.8 

0.7 
0.6 
0.7 
0.6 

0.6 
0.5 
0.5 

ax 


+  I 


+  I 


+  1 


1 


ir 


l.'Z 


1 .4 

7.'.» 
1^  '> 


\  V  \  v^:> 
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